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PREFACE

The Buhne Spit/King Salmon area, located within Humboldt Bav
easterly of the entrance channel jetties of the bay, has har
a serious erosion problem for the last decade. Tne
Department of Boating and Waterways, Beach Erosion Branch,
was asked by Humboldt Bay Harbor, Recreatior and Conservation
District to design a project to mitigate shoreline ercoyon
and reduce the shoaling of Fishermans Channel.

We have reviewed all prior reports written by the L. S. Army
Corps of Engineers, historical literature, maps, and cther
data ccllected in the vicinity of Buhne Spit. We have
compiled a data and information base that would cive us
insight into the environmental ard climatnlog:ical faciorz
that have a direct affect on the shoreline erosion within the
area of study.

v

Presented in this design study is a compilaticn of the data
and information applicable to the Buhne Spit erosion arez

which aided our staff in the development of numr ous
conceptual designs. These alternative designs were evalusted
by a numerical prozess to picl what we feel 1s the bhesl. most

efficient and least costly project to proavide shoreline
protection to the Buvhne Spit =rea for sevzral dzoades.

Excellent assistance and technical informat:on wes opbteained
from the Humboldt County Department of Natural Resources and
the U. S. Army Corps of Engineers. Without th=21r help, 1t
would have been necessary to collect additieonz! engineer:iry
and environmentaldata which would have resulted in additiona

design time and increased time to the project. We have alsc
received keen cooperation from the U. S. Aray Corp= ot
Engineers who have agreed to place their channel cainterance
dredge spoils within our project area to rebuild thz spit  to
its 1955 area.

i
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ABSTRACT

The Department of Boating and Waterways along with the U. S.
Army Corps of Engineers have been studying the shoreline
problems along Buhne Spit in Humboldt Bay cince thz early
19607 s. The results of our combined studies indicate that
there is a severe erosion problem on the spit with continuing
shoreline retreat. Without the construction of some type of
groin system o other shore protection configuration
continued erosion is inevitable. Erosion has already
progressed to a point where Buhne Foint Drive and extensive
underground public utilities are in immediate dange:-. A
permanesnt shore protection project must be constructed scon
if these facilities are toc be preserved.

This design study investigates several combinations of shore
protection configurations that can be utilized to prevent
continuing erosion of Buhne Spit and recreate the spit to its
area in 1955,

A 100D-1400 foot groin constructed of H-Beam File with timber
lagg:ing between the piles, a rock reveted bayward end and =
A foot rock rubtble—-nound offshore breskwater with a eand

filled poctet 1is the least espersive and nost cost
effective soluticn tc the prablem. This project, exclusive
of sand fill, will cost about $640,000. The project

1ncluding sand fill to form the protective beach is estimated
to cost about %1,700,000.

The proposed project with groin and offshore breakwater is
considered to be Phase I of the project. Phas= Il of the
project, the filling of the groin pocket with sand would be
accomplished during the periodic maintenance dredging of
Humboldt Bay’s navigation channels by the U. S. Army Corps of

Engineers. Subsequent lengthening of the groin after
monitoring the proiect through several winter storms would be
Fhace III. Construction funding for the project would be by

a combination of State-Local or State-lLocal -Federal funds.

e e e e — e -




Figure 1

- S




L 8

SN o) Ay SER Eae A e

BUHNE SPIT/KING SALMON SHORE PROTECTION PROJECT
PURPOSE AND APPROACH

The purpose of the Buhne Point/King Salmon Design Study was
to devise & method fcr leng-term control of erosion problems
which have eliminated Buhne Spit and which now threaten Buhne
Point Drive and the residences shoreward of the road in the
King Salmon area leccated on Humboldt Bay in Humboldt County.

As an initial phase of thic design study, an analysic of the
alternative erosion contrcl methods was conducted. The
approach to alternative design analysis included the
following steps:

&. Define the erosional problem on Buhne Spit by review
and analyvsie of existing date and past reports.

b. Develon specific goals and constraints as a basis
for analyzing and comparing alternative designs for
erosiocn protection.

€. Deteraine the functional effectiveness, advantages,
disdvantages and estimated cost for each alternative.

d. Compare the alternatives against the specific
project nzece and select the best method for 1long-—
term ercsion control.

DESIGN STUDY SCOPE

£ total of twelve alternative beach erosion control plans
were analyzed to determine their effectiveness and
acceptability in reducing erosion in the Buhne Spit/King
Salmon area. Freliminary screening was used to eliminate
less practical and costly plans. Four cf the alternatives;
met the functional, economic and environmental criteria when
compared againct specific project design goals and
constraints. This final selection enalysis determined tho
alternative recommended fo- detailed engineering, final
dezign and future construction.

DESCRIPTION OF AREA

Buhne Foint -is located anout 3 miles south of the City of
Euretx and :s oppcsite the jettied entrance to Humboldt Bay.
ting Salmon Harbor (Fisherman’s Channel) was devel opad
shoreward of Bubhne Spit on what was previously a dredge spoil

area. The ar ea is now a small fi1shing village,
camping/re~reitiun site znd a home for retired persons. The
highest point cn Buhne Spit Shoal is atout 8-10 feet above
the mean lcu.r JTov uater datum (MLLM) |

-3-
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has & iength of cbout 2,000 fcet measured from  the
o’ the shoal #rd tho Fields Landirg Cnannel bayoide
Foint. The shore.inz btetween Buhae Foint anag  the
Elk River Spit is pretsctes by stone revotment. Buhne Foint
Wrive, the bayside boundary between the shoal! and King Salmon,
1< th2 main  transportation linl: to the area. Th2 roac also
cerries &1l the underground utilities including the main
sanitary sewer line. The road has been protected by
emargency placement of rock along its entire lergth from
Euhne Foint to the Fields Landing Channel. The existing rock
protection 1is inadequate and erosion and underrining of the
reoadway continues.

The entrance to PGBXE’s ceooling water intake channel
{(Fisherman®s Channel) is located southeasterly of ¥Fing Salmon
Harbor where it confluences with the Fields Landing Channel.
The cooling water intake channel also serves as the harbor
entrance to king Salmon and is the berthing area for the
deaper draft bosts moored within/along the chamne!. Shoaling
caused by sand transport off Buhne Spit shoal has closed the
channel entrance numerous tismes during the past few vyears
blocking tha channel for boat zntrance/exit and safe mooring.
This severe shoaling situation has also reduced the capacity
of the cooling water intake channel supplying PG%E’s steam
povier plant. Continuous dredging at the entrance and &long
the channel has been the short-term <csolution to provide
adequate cooling water and access to ¥ing Salmon Harbor.

STATEMENT OF PROBLEM

Luring thz past cacade the Buhne Spit shcal has eroded away
at an accelersted rate due to a redirection of the waves that
enter Humboldt Bay through the entrance chennel.
Modifications eon the bayside of the south channel jetty thave
generated &n additional refracted wave train that commingles
with the main waves that are transmitted through the entrance
channezl. Local observere believe that this modificatio~ has
shifted the focus of the waves southwesterly toward Buhne
Foint from its previous location northeast of PGXE’s steam
power plant and along the Northwestern Pacific Railroad, thus
accelerating sand transport along the shoal and into FfFields
Landing Channz2l as well as into PGB&%E’s coaling water
intakz/Fisherman’s Channel. The Department’s assessmz2nt of
the present szand transport system at Buhne Spit shoal is that
th=z previous wunrzfracted wave pattern within the bay carried
sediment zlong the spit which formed a point bar shoal along

the navigation channel. The sediment eventually was
geposites with.n the channel. The modification of the souvth
Jetty withon  the bhay gererated an additional wave pattern
that passcs  throagh the main wave with a slight change in
direction, rounds off the sheca) and transports sand directly
into the ra-vigation chennel, therr dowri the edge uf tha
chann::l ingo Fisherman®s Channel creating & shoal.
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During +n. ocemind from 177/ tc date, the shoal has erocded
awsy soathiwestzrly alone tuhae Point Drive in the King Salmon
ares. The —nhncal haoe ltaced 512 feet along the road ar” ic
sctoured  to tiz hay man pldaiion material along its entire
length. Ther2 19 & ] shoal betw=zen Halibut Avenue
and the thip chennel iz ahove m@an lcver icow water. To
protect EB.hae Peoint Drive and the underlying utilaties
‘tconsicetine of water lines, nztural gas lin=s and the main
canitary sewer line) from destruction. Humboldt County has
~eveted the gavside of the road with large rock. The
emergency rzch  revetment hac protected th2 roadway cduring
recent stc-ms but was not designed as a permanent structure
to withstand large breaking waves. Consequently, during all
subsequent severe storms, the revetment has been overtopped
by taves. Smaller rocks fror the revetment have been carried
onto the roadway &ant cascaded into nearby homes, breaking
windows and causing minor structural damage. The revetment
has settled and also unravelled at numerous locations. Buhne
Foint HKRoad has be=n underminad by wave wash-through ard has
collapsed a2t num=rous locaticens. The zbove conditione have
created an 2xtreme safety hazard during moderate large storm
wave conditions. It is a matter of time until one of the
large rocks on the revetment is dislodged and rolls/tumbles
onto the roadway, blocking access to King Salmon for
emergency vehicles and the public. The present condition can
only grow worse as the remaining sand spit recedes
horizontaily and vertically allowing larger and larger waves
to brealk +urther up onto the rock revetment.

PROPOSED PROJECT

The proposed project consists of a 1C00 to 1400-foot groin
constructed of H-Beam Piles with timber !agging between the
piles with a rock reveted taywerd eng and 2 400-foot rock
rubble mcund offshore brealwa2ter as shown on Figure 3. The
groin Jollows an alignment parallel to the Fields Landing
Channe! frer the southuest end of Buhne Point Drive near the
-nterse-tion of dalibut Avenue. The offshore roch rubble
mound breakwater will be constructed parallel to the shore
about 250 feet bayward of the intersection of Buhne Point
Road &nd Herring Avenue, extending northeasterly to the
Eureta Shipbuilders Incorporated/Pacific Gas and Electric
Company common boundary line. The long groin will provide a
downcoast i1mpervious barrier to reduce sand transport into
Fisterman's Chanrel /FB%E’s cooling water intake channel and
at the same time accumulate sand to rebuild the shoal. The
offshore bresiwater will provide a sheltered region shoreward
of the otructure that will reduce sand transport and build
cut a grotective beach from Buhne Point Drive. Both
structuresz «i 11 function as barriery to retain sand to build
out & wide proterrtive peach along the enisting rock revetment

Whiclh: parallcecls Boeo2 Feoint Drive. fhe groirn pockets formed

[S39 e ton structures will be fi1lled with sand and dredge

cspouils from the . S, Army Corps of Engineers narbc~

A ntensnTe  drodoing. With the vse of these dredoe spoils
-7-
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ant other imported san¢ Buhne Spit can be rzcanztruacted 15
its area that existed in 1955,

This praject is designed to restore Buhne Spit shoz!l to ate
1955 area and provide an interim project for shore protection
until the Corps of Enginesrs constructs the prcject propoeed
in House Document No. 282, 8Sth Congress, Znd Session.

BENEFITS

The proposed groin and offshore breakwater project and
anticipated dredge spoil sand from the 4. S. Army Corps of
Engineers maintenance dredging from the Fields Landing
Channel will restore a protective/recreation beach on Buhne
Spit. The project will protect the adjacent recreation area
and residences along Buhne Foint Drive from wave damage, and
maintain accessibility to the public, emergency vehicles and
county maintenance crews during severe high wave conditions.
Addition=zlly, the project will protect the road and
underlying public utilities from wave damage due to the
extreme e-osion of the low spit upon which they are lo-ated.
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CLIMATOLOSICAL FACTORS

STORMS

The Facifivc Ucean area in the vicirnity of Humboldt Bay is
subject to storos accompanied by high waves during the winter
nonths. Data are available regarding the dureaticn,
fregquency, or intenszity cf storms from "Winds of California”
and “Wirc Storms in California”. Wind deata contained in these
publicaticns indicate that wirds with velocities of 40 miles
per hour or greater generally occur from the sputhwest and
south. The greatest wind velocity of record is 56 miles per

hour. Information furnished tc USCE by local residents and
by afficials of the Northwestern Pacific Railroad Company
indicates that, during stoirms occurring at the time of
high tides, waves break on and overtop the revetment

bordering the railroad right-of-way north of Buhne Point.
Alsw, at such times, waves inundate &and wash cut sections of
Buhne Foint Drive, the only access road to the King Salmor
area on Euvhne 5pit. Such storms are reported toc occur about
10 times esch yezr. Although these storms cause no serious
etructural damage, railroad officials state that railroad
operations are suspended, on the zaverage of about 4 hours
during each stora, in order te clear the tracks of sand and
rocke depos.ed by waves overtopping the existing structures.
Thus., railr-oad operations are interrupted about 40 hours
anrually .

TIDAL DATA

Tidal dotx cbtained at the ncocrth jetty of Humtoldt Bay,
vhich are censidered to be representative of tidal canditions
in the study area, are suammarized below. The data,
abotracted from National U.ezn Surveys publicatiorns, Tidal
Bench Marlk, Part i, Northern Califcrnia. are based on 11 1/2
menths of  autoratic  tide-gajing records (October 1940 to
March 194! and June to December 1962) reduced o mean
values. Unless otherwise noted, elevations in this report
refer to th= plane of mean iower low water (MULLW).

TIDAL DATA, NORTH JETTY, HUMBOLDY BAY

Feet (MLLW) Fegt (NGVD)

Ustimated Highest Water Level ?2.50 6.16
Yean Higher tligh Water 6.7C 3. 3&
Mean High Water &. 00 2.66
Moanm Tide Level 50 0.26
Mean Sea Level (NGYVDHY 0.00
Mocan Low Water -2.14
Meam Lower Lo wWater 0,00 -3.3

tevimateo Loarsl Watur Leveld ~3.0¢ —-&6.34

-9-
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WINDS

vird char=_tc-18%ics irn tte ![ubhne Foint area were assumeT to
pe similar +.c those +for tte city of Eureka €o- which wind

records a.~e aveilable. Lata cbtairned by the Uiited States
Weathzr Furear stetior. 2t Eurszka covering the period July
1329 tc Dzceinber 17242 anid at the Humboldt Bay Power flent

from January 1956 to Dezecbe- 1966 were used to prepare the
wind dragr:m shown on Pl:zte I . The available data indicate
that curing the greater pa-t of the year the prevailing winds
are from the north and northwest and have velocities ranging
from 4 to 1S miles per hour. However, the climatological
summary given on Table 1 indicates that the prevailing
direction of tre wind shifte seasonally.

TABLE 1

MONTHLY AVERAGE AND MAXIMUM WINDS

MONTH FMEAr! WIND SFEED PREVAIL ING MAXIMUM WIND SPEED
(MPH) DIRECTION (MPH) DIRECTION

JAN 6.9 SE S54 S

FEE 7.2 SE 48 Sw

MAR 7.6 N 48 Sw

APR 8.0 N 49 N

MAY 7.9 N 40 N

JUN 7.4 N 39 NW

JuL 6.8 M 35 N

AUS .8 NW 34 N

[Sin 5.5 N 144 N

ocT S.6 N E) Sw

NOV 6.0 SE 43 =]

DEC 6.4 8c 56 S

AMNUAL 6.8 N S6 5u

LENGTH OF

RECORD (YRS) 9S4 S4 &7 67

WAVES

Mo statistical data are available for wave conditions

vithin Humboldt Bay. Insofar as wind waves within the bay

are concerned, the critical direction of wave approach in
the problem ares ic from the southwest, for which direction
the fetch is maximun. Based on the maximum wind record f-om
this direction (55 miles par hour) and the assumption that
the duration of the wind was sufficient for maximum wind
wsve generztion, 1t is oestimated that the maxamum wind
waves gonssated would have had a significant hkeight of
about 3 fe~L &nd a peried of 3 seconds. Based on the
fnetoriccl -ecord, wind waves of this height are rare
QCCUPrEnTER. SCnever the arex under investigation is
e:poeed to wzve. gener atzd in the Pacific Ocear that enter
the bay througn the ettied entrance. The relative
alignaent of thke c.irance and the eastern shcre of the bay

-11-




is suchk that all waves entering the b2y impinye on the shore
in the study area. Although the segawmard end of the jettied
entrance is exposed tc high waves, the height of  waves
reaching the eastern shore is controlled by the available
depth of water over the two shoa! areas nears the bayward end
of the jetties and by the shallow water in the study area. At
extrzme high tide (9.5 feet above mesn lower low water). the
controlling depth over the shoals near the jetties is about
25 feet. Thus, only waves pf abput 18 feet or less in
height can enter the bay without breaking on the choal.
Enterirg waves less than 18 feet would cross the bay and
break at varying distances from the shoreline, depending
upon their initial height. (For example, neglectirg the
effect of refraction and diffraction, a 15 foot wave would
brealr at about the 10 foot depth contour during a 9.5 foot
high tide.) After breaking, the wave would reform and
continue on to shore. Local residents report that waves
about 6 feet high break directly on shore in the problem area
when high waves enter the bay at high tide. Wave analysic
made by USCE in connection with their previous report aleo
indicate that breakers 6 feet high can reach shore.

NAVES WITHIN BAY. USCE used available aerial photographs of
waves entering the bay to show that the waves diffract and
fan out so that the wave crests increase in length with
increasing distance from the bayward end of the entrance
channel. Measurements made from aerial photagraphs taken by
USCE during the occurrences of high waves in the Facific
Ocean and at times when waves were brealbing upon thke shoal
area near the jetties indicate that the wave length averaged
about BO feet at a point about 2,400 feet from the Buhne
Point shore at a water depth of 10 feet. The effective
period of these waves would be about S-seconds. ARerial
phaotographs also show that waves impinge on Buhne Point in a
marner likely to cause littoral movemerit both to the north
and to the south of the point. Typical wave patterns within
the bay approaching Buhne Spit transferred from historical
aerial photographs are shown on Figure 4.

OFFSHORE WAVES. A study of wave action in the vicinity of
. the Humboldt Bay jetties was made by the USCE for a survey
report “Humsboldt Bay-1950" using refraction diagrams. The
characteristics of the waves used for the diagrams were for
..maves occurring most frequently as shown 1in the Scripps
Institution of Oceanography “VWave FReport No. &8". The
diagrams were constructed for existing conditions of the
bar seaward of the jetties and assumed a conditien in
which the depths over the bar and areas adjacent to it were
increassd to 40 feet. Their refraction diagrams indicated
that, for 1930 conditions, waves were affected by 4%he secware
submarine slope of tho bar which caused some convergerce to
occur before the waves reached and/or passed over the bhar
crest. The crest of the bar praoduced additional convergenrce
s0 that waves either broke on the bar or advanced toward the
jettied sntrance considerablvy higher than waves in compa-cble

-12-
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Gentlhz elupshire. Tl JECY celrzttion g s cata
PhEt waves  atuvancing fror e direction S0t e -
northoect  wil! tene to produce npogast litt—rel Hdradt along
th= south &nd north spits.

tlaves witn & height of 1O feel or greatar, ovCoursing ront
frequertly 1in the Pacific UOcean in the vicinity of Hamobolict

Bay, ha e an average period of 7 seconde. thiis pe-iod
over thes bar ., assumed as X0 feet, hae little effect or the
wave height so that the effect of refraction determines the
height cf waves seaward of the jettiec=. Waves having a
period of from 12 secondes to 16 seconds are increased 1n
height from 1S percent to 30 percent, respectively, by the
bar. This inctrease 1is 1in addition to the effect of USCE’s
comparisons of the refraction diagrams constructed for
conditions existing during their survey report study pariod
with those drawn for an assumed depth of 40 feet over the
bar and indicated that no appreciatle reductiorn in th=
height pf 92 second waves would occur with an  inzrease :n
depth over the bar. The reason for this assumptiorn by
USCE 1is that the seaward slope of the bar, in depths
greater than 40 feet,caused wave convergence before tte 40
foot depth je reached. However, the increase ir depth
would permit practically all 9 second waves from the
ncr thwest and the west to pass over the bar wi thout
brealting. Present depths over the bar cause nor-thwest waves
and west wsves to break when the deep-water wave height ic
atout 12 to 1S feet. For waves with periods of 17 seconds or
creater. the USCE comparison indicated that a bar depth of
S feet  wouwld recult in a Cecrease in wave height 1n the
vicinity of the entrance chanrel. For example., a 12 seccona
wave fraom the rorthwest breaks on the tar whern the deep-
walter wave hsight is about 9 feet or gresater. UWhen the depth
ocver  the bar is increased to 40 feet, 12 sezond nortuecsi
waves dc not break on the bar. USCE indicated that thzes
wives are reduced in height about 12 percent zi the bar end
abouvt 7 percent near the jetties.

WAVE STATISTICS. The Department of Boating zrnd Waterwsyes has
conpiled wave statistics from the Cxlifornia Coastal Data
Frogram (CCDP). Humboldt Bav wave rider (Inner) buoy and the
Lalifornia Deep-Water Wave Statistice (Statinn 2@ (CDUS) to
crorsare  the ozcurrence and freguency cof ccean waves near the
entrance to Humboldt Bay 2s shown in Table 2. The California
Ccastal Data Frogram buoy was in operation for 15 months  and
can only be uzed for a general comparicon againet the 23 year
record of the deep-uwater statistics. CCDF irdicated that,
27.5% of the tine waves with ¢ signifivznt heighi of 4 & fept

occurred, compared with CDWS where waves willr 2 significant

t.eight of 4.9--£.6 feet ceccurred 27.23% of “he time. The majsor

vive setivily coouroed between pericd: 0 4~ Ay L8 seconch

voLh osignificant heichls betwzan 1.6 to 6.4 "2el. comprising

7.2 perrert of the time. Thesz waves uen vaos Throagh tne

ombolcdt Bz entrerce jeottiec arnd LE the odorinait sedamont

Yt oanoport wvid icio, A revier Oof the wawve Stazristics corpiled
-15-




TABLE 2

CALIFORNIA COASTAL DATA PROGRAM
Humboldt Bay Wave Rider (l.ner) -—_

Number 0 Days 1n Month That Signif:cant Wave Herght < 18-Feet

Wave Height- - Total
YEAR 19381 YEAR 1937 Occ’s
(Feet) ~JAN FEB MAR APR MAY JUN JUL AUG OCT NDV JAN FEB MAR APR MAY (Days) -
18+ 3 - - -~ - - - 1 - - - - 4
16-18 2 - - - ~ - - - - - - - 2 - 4
14-16 3 1 2 - - - - - 1 z 4 - 2 - - 16 -
12-14 1 2 4 2 -~ 1 - - 2 3 3 - 3 1 1 23
10-12 S 2 9 3 t 1 - - 1 4 4 1 b 4 S a6
8-10 1 4 & 7 S z 4 - S 4 4 2 4 4 o S7
&-8 2 & 4 11 & S 10 8 S 7 2 1 4 7 9 a7
4-6 o S 3 S o1 12 ? 12 12 2 2 s 3 7 S 9z -
2-4 o z o z 7 7 & 10 4 3 1 1 1 =z & S
0-2 149 S 3 (4] 1 2 2 - 1 [S1 SENNT SR 1 0 Q o9
Total 31 28 31 30 3t 3u 31 1 31 25 20 7 24 o 31 411
3 Gage not recording part of month
DEEP-WATER WAVE STATISTICS
of the -
CALIFORNIA COAST--STATION 2
. January 1951-1974
PERIDD FREQUENCY OF OCCURRENCE DISTRIBUTION
COMBINED SEA/SWELL -
WAVE PEROID rorac
{Seconds) 4-6 &-8 8-10 10-12 12-14 t4-16 16 -+ ace’s
WAVE HE IGHT
(Feet) -
23.0- + - - ~ 2 10 o - 14
19.7-23.0 ~ - ~ 17 2 19
16.4-19.7 - - 7 M3j S 2 - &4
12.1-16.4 - H 112 7 17 M - 140
9.8-13.1 - 114 22¢ Y o2 b 3 4072
8.2-09.8 - 289 >4 8 18 2 b 94
6.6-08.2 2z 497 to7 7 a1 14 21 726
4.9-06.6 372 4992 35 87 &4 &2 usc) 257
T.3-04.9 {34 329 169 -1 188 147 21 1909 -
1.6-03-3 682 23 115 111 270 55 4 1469
V.0-01.6 10 75 1 16 &3 S p 213
TOTAL 2012 201 42 73 Ay 700 514 & 6607
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tsy Marine Ccnsultants (M) for the sane stat:ion as Chils
indicated woves with & sigrif:i:cant height betwean 1 to 4.9
feet cccuriced 60X of the time. Table 3 below conpares the
thre=- =stat.stical basec for offshore deep-waler coadined
sec swell wsves n the siocimity of Humooldt L.

TABLE 3
DEEP-WATER WAVE STATISTICS COMPARISON

COMBINED SEA/SWELL
Occurrence percent of time

HEIGHT CDhus CCDhFP MC
(Feet)
o-2 7.0 7.1 27.2
2~-4 15.2 12.7 24.5
Lf~b 25.8 22, 18.5
6~8 27.Z2 21.2 10.1
S~1C 8.5 1=.9 6.0

The above conmparison indicates that the CDW3 and CCDF  have
very close torrelation with wave heights between 0 to 6 feet
and that the MZ =statistical deta fo- combined seas/swell dozs
not compare to CDWS or CLCDF until the € to 10 foot wave
reight. This would indicate that CDWS and CCRF  should be
vzed for sediment transport within the pay. assuming that

these waves vovld pass throuvgh the jetties and reach Buhne
Srit without bLreat.rg affshure anc retorming.
-17-
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ENVIRONMENTAL FACTORS WITHIN THE BUHNE POINT ARER

GEOMORPHOLOGY
The ares &d
~he francisc

part of the
composed of

jacent to Bunre oint is compozed ofr &lluvium-—

£:1led valley floors between ridges of Fliocena-Pleistcoene
ine sedirents. Inland and east ©of Buhnz Foint ere rocice of

an formation. Thea bluff arza at Buhne prirt is
Fliocene-Fleiztccene marine deposite and is
interbedded layers of medium arnd fine~grzined,

raddish to kuff-colored sandstone, blue clay (Mud-rock) and
grevel. The raterisl comprising the bluff is relatively soft

and, pricr toc
alorg the bas
The adjacent
tuhne Foint
te & depihn
water. The
rremnant  of
eitended over

Two sandy =p
Thae Elk Riv
composed of

chetl. ARddi
1+ River Sp:
foet above ne
couthern end
southwestern

spit consiats
cith 2 trace
t 16 feet
rd, hoth

arding ch
section
own cn FPlat

zmples  of
1nsestigaticn
area tonsist
cuitored sand,
the viciait,
rhe botéor

precoe of

the construction of the PGBLE’s rock .revetment
2 of the bluff, ras easily eroded by wave action
low land to ths north and east of the bluff at
i peaty silt underlain by sancy silts and cjay
averzging abtout 10 feet below mean lcwer 1o

bluff &t PBuhne Point is probably the last
a more externsive series of beds, which once
the area.

its ere located in the vicinity of Buhne Foint.
er Spit at the northern end of the arex 1is
fire, cohesionless, gray sand with a trace of
tionally, small rounded gravel is alsc fourd on
t. Ths spit has an average height cof abou: 17
:n louer low water. Buhn2 Epit, located st the

af the ar=2&, projects frow shore &t ths
erd Of Buhne Pzint. The surface mat=rial of tts=s
cf cnarse to {ire sand, gray to black in c3lor,
of zhell. Bunnsz Spit hes an average height cof
above mean lower low water. Over thes period of

Euhne Epit ard Elt River Spit have undergone
chinge with respect to location. Detaiis
<nges in the location of the spit are givcocn in
cf this report headed "EROSION EBUHNE SFIT" and
es Il and III.

naterials obtained in connection with thz USCE
5 indicate that the bottom material in tha ctudy
v generally of cohesionless, gray tec tblachk-

ranging in size from very fine to medium. in
¢t the juncture of Buhne Point and Buhne Spit,
i &irno composed of bluish clay, clayey silt,
: ang organic material.
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WINDBORNE TRANSPORT OF BEACH MATERIAL

There 13 no evidence of extensive rindoorne <rarmspart cof
) beact i material in the study ares. Howover ., during stranag
' northerly and northuwesterly winds, it has boer ocizeorsed thac
movenent of sand ccocurs from the north sgpit inLc the2 jettied
entrance channel rea the root of the north jetty. The amourt
of sand moved irn this manner is umbnown.

CHARACTERISTICS OF LITTORAL MATERIAL

Samples of shore and bottom materials were obtained by USCE
from the Buhne Spit-Elk River Spit area at locations shown on
Figure 2 in Appendix 2 of their Buhne Point Study 195&6 (EFS).
. Shorz samples were taken at midtide level, approximately I.5
' feet above mean lower low water, and bottom samples were

taken in depths of & feet below mean lower low water. The
samples were analyzed for grain size. Detarls af the
* ; analyses are contained in BPE appendix 2.

USCE found that the shore materials consisted of grayish-
blacik colored, fine and medium sands, with median diameters
ranging from 0.20 millimeter to 1.40 millimeters and scrting
coefficients ranging from 1.24 to 3.34. The bhottom samplecs
k were alsc grayish-black in color and consisted principzlly of

fine sand having median diameters ranging from 0.22 to 0.25
millimeter and sorting coefficients ranging from 0.1 to t.71.
| 0Of fcur bottom samples taken, 1 consisted of a sandy silt or
clay with a median diaaxster and sorting coefficient of 0.017
b and I.74, respectively.

SUBSURFACE MATERIALS

For the USCE’s Buhne Point Study, 1 boring was made in the
Buhne Foint area to a depth of 34 feet below mean lower low
water at the location shown on Figure 2 in Appendix 2. The
boring indicates that the problem area was underlain by a
4.5 foot layer of sand, silt, and loose sand and gravel
extending to a depth of about 3 feet above meanr lower low
water. Below this elevation, the subsurface material
consists of a gumbolike clay extending to 9 feet below mean
i lower ‘ow water. Additional borings were taken by USCE alonc
the Ficlds Landing Channel in July 1974 for their ‘“Mavigation
4 - Ghannel Isplementations Study” and indicates a gray silty
clay &t a depth of 29.5 feet MLLW. A comparison of the two
borincs confirms the presence of a sandy silty clay below any
rena:ning sand on Buhne Spit.

SOURCES OF LITTORAL MATERIAL
USCE mas  identified five possible sources of  littoral

materi~l availatle tec the present chore in the study aroa.

-20-~
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2 ICurces are: (& s TET broagTmt 1nto th bay oy
stary streams: (B) msteriel fr0m vathi- Harboldl
izble by scouwring action cf currente end wav2s on the
s and channels and on shoals and shallouw-btottorn areas:
l.tro-xl material from the Facific Ocean cenosited in the

s
r:b
av
bertk
(\

: chennels oy waves, tidal! currants, or wirde., (©) material
_redgeu from project charnele -nd dumpet in the bay; and (&)
materrial ercded from the Buhne Feoirnt area. Due to th= razure
of tr2 tritutary drainage areas and the size cf the streams
entering Humbsoldt Bay, the amount of sediment carrie? by
streans is considered insignificant ard will not be
considered as a saurce for beach nourishment

In the Buhne Pcint area, marked changes have occurred in the
shxllow—water area between Buhne Spit and Elk River
Spit. For the period 1911 to 1955, the net cnange in the
shallow—-water arex has beer erosion. Within the limits
covered by the USCE 1955 survey, it was estimated that
2,107,000 cubic yards of bottom miterial belcw mean lower l1ow
water were eroded during this period. Sone of this material
may have been carried to shore by wave action and tidal
currents.

LITTORAL TRANSPORT. Meaterial derived from littoral transport
along the Facific Ocean shoreline may be deposited within the
bay Dy waves, tidal currents, or winds. Rased on studies made
by USCE in connection with navigation improvements of
Humboldt EBay, it appears that the predominant direction of
littcral transport zlony the Pacific Ocean shoreline is from
noccth to southh, The net rate of transport is not  Fnown.
Howsver, the relative stability of the Humboldt Bay bar eand
of the shoreline of the South Spit seems to indicate a fa:irly
constant supply of sand from littoral sources. Therafore, it
is possible titat littoral material deposited in the vicinity
of the entrance channel is rzceposited ultimately on the bar
or moves past the jettied entrance.

BUHNE SPIT NOURISHMENT. Prio- to 1950, material derived fron
maintenance dredging of the Humboldt Bay project channeles was
dumped within the limits of the Bay. As determined from
available dredqing mans, the principal dump areas were: (a)
Jdeen water at the bzivward end of the entranze charnel; (b) a
deep water area west of thz northern end of Fields Landing
Channely and (¢! deep witer near Fairhaven. in what is now

p=rt of Narth Bay {hannel. Before 1915, no dredged material
wse dumped in the bay. Betvween 1915 and 1949, inclusively,
iz -¢ estimated that 2,711,000 cubic yards of dredge spoil
were hanped in the ba. Since 195C, &1l dredge spnil material
caE Leon deposited in the Pacific Ocean in deep waterr socuth

n€¢ the bar and entrarnce channeol.
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Retwesn 1854 and 1950, it has been estinmoated by UZli  thac
4,700,000 cubic yard:s of matorial were erocded fros the Sutr:
Spit area. Table 4 give: the loss abovs elevation 45,0
(MLL W), that occurred for certair intervals during the ose- .cd
of record.

TABLE 4
EROSION AT BUHNE POINT AREA HUMBOLDT BAY
Above Elevation +6.0 Feet (MLLW)

Period Years Amount Averag=
Annual
Rate
18354-1911 57 1,850, 000 0,800
1911-1930 20 &350, 000 32,500
1930-1946 16 1,470,000 T, 000
1946-1952 1/ - 6 780, 000 120,000
1854-1952 Q9 4,750, 000 19,000
17 Erosion during period 1946-52 based 1n part on a cu.-vey

made in June 1955. However, the 1955 survey i€ considered to
represent 1952 conditions at the point because the revetment.
now protecting the shore. was constructed in 1957,

EROSION BUMNE SPIT

The Department of Boating a=nd Waterwave hac compiled &
photographe for the period 1943 through 1980 and transf
the interpreted high water line to a bas2 map shown o Fl.
ITI to determine the area of the spit bovnded by the precer
development at King Salmon. The area of the spit in 1943 1
abcut 25 acres, increasing to about 29 acres in 1955, and
assumed to reach zero in the spring cf 1982. There wasz &
uniform rate of erosicn on the spit from 19561 until i?. 7.
The annual erosion rate was about 14,000 cubic vyards per
year. During this pe-icd the beach face ercded at a rate of
about 27 feet per year. The average rate of erosion of the
beach face from 194€ through 1990 was about 25 feet per year.
The offshore profiles along USCE profile line NO. 15 indicate
that only the sand fill area has suffered appreciable
erosion. The offshore beyond the sand fill has maintainzd a
fairly uniform elevation during the entire period, indizating
very little erosion of the clayey material. Some  scrourina
has occurred along the rock revetment paraileling Buhne Foint
Drive.

T B S

TRIBUTARY DRAINAGE

The drainage area tritufary to Huaboldt Ba, is  a%owas 225
square niles in extent. The principal stie.me entsrira the
bay betwseen Eurekz anz tne southerly lir:te ol the -, 32
Elk River anc Salmon Creei. which bave ara:rage arez:. o6 57
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AERIAL PHOTOGRAPHY

AGENCY DATE PHOTO NO.
U.s.C.E. DEC. 1939 _—
TELEDOYNE NOV. 6, 1941 7490 - 720
U.S.CE. DEC. 23, 194! CvL - 58
U.S.C.E. FEB. 8, 1942 Ri4 - 52
HUMBOLDT CO. JUNE 22, 1948 CDF2-14 - 80
U.SG.S. DEC. 23 1956 QUAD MaAP
HUMEBOLDT CoO. AUG. 1962 HCN-2-7-18
U.S.C.E. DEC. 19, 1962 HH7 - 4
DWR. MaY 14 , 1970 76-8-58
D.N.0.D. DEC. 19,1976 AFU-C- 124
AIR DATASYSTEMS JUNE 6, 1979 —_
AIR DATA SYSTEMS MARCH 24,1980 23-124
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17 6 LEre Ml e o0t e . N T e
virdang 0L - fro, o, 5 oraytun cerried Ly ohes
th. p-o 2. “arne, Elt AL Zrdine L0 A ea Cine.
the muil part, sac 77 -g-onth tiabor s
vl ected Do 1e priTt el Evzm du-irg oe 3t a4 tirgly
romotrd,  Eil Siver 1s selu i able to breal: thron b FLIE Taaver
Dot Se. wral asttemple h: beern mede o previde a chennel
rreese E1Y Atyvar  Sgit bot the river has rot been  ablie to

maintain such & charnel. Tr:is lack of sediment *ransport by
trhe two mazjor “r-ibutary strzams confluencing with Humboldt
Bayv does not provide sufficient beach rourishmant ‘o zustain
the sanc bar ard protect.ve beaches in the Buhne Point to Elk
River stretch of bayfror:. The major beach nourishment
material i« transportec 1nto the bay through the jettied
entranc2 azross the navigation channele and cn*o the bar.
The Corpe of Engineers prezent maintenance dredging program
which dredges the main ravigation channels within tte bay and
deposits the dredce spoil at a deep otean site has furtner
depleted ary beach nocuristment material available to the the
Euhre Spit aree.

MAPS

Th2 meps wesed 10 the preparation of this report include the
latest and the nistorical editions of the HNatiocha! Ocean
Survey Chart No. 18622 3 the U. &. Geolog.cal Survey qusd-
rangle sheets for Eureka, Ferndale and Fortuna:and Corps of
Tngineers conditicn survey maps of Hunkboldt Tay. In aZdition,
e was made 2f cerial photogcraphs taten by verious  feceral
er.d  state zjancies for the years 19227 througzn 193C°. These
e<rial photegraphe are on file in the Humboldt (County
Ervironmerntal Center. Maps w=re also prepared by thz Dopart-
ment of Boating and katerways to accompany this report.

SHORE OWNERSHIP

The entire Buhne Foint area 1s privately ouned. Buhrn - ¢pat
has been developed as a fiching resort knciwn as Ninao  Salaon
FPesort. Nz bhathinc beaches are involved within the proposed

project area but the spit 15 utilized for sport fishing and
clamming. The project area is presently owned in fec by the
Eureba Shipbuilders Inc. and title to the progperty ie in the
process of bsz2ing transferred to the Humbolcet Eaxy Harbor,
Recreation and Conzervatiorn District. The orope-ty l:rne  of
the Eurevz Shapbuilders holdings 13 delineated onn the plan
view of the project area on Plate I! and 15 desicnated PsL.
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BUHNE POINT/KING SALMON SHORE PROTECTION PROJECT

ENGINEERING DESIGN CRITERIA

The des:ign of the cubble-mourd structures 1n this
project - brealwaters, seawalls, and groins - was donzs 1in
accordance with procedures, tables, charts and criteria
contained in th=2 U.S. Army Corps of Engireers, SHORE

FROTECTION MANUJAL, Volumss I,11 and 11, dated 1977, (SFM,
which was developed by their Coastal Enginesring Research
Center. The design wave cselected was the largest wave
possible that could break on the structure as determined by
the still water depth (ds! at the toe of the structure. The
design tidal stage is the estimated maximum high water level,
which is +9.5 feet MLLW. The depth of the toe of the
structure varies in the various structures. The average
depth of the toe of the 400" offshore breskwater is -I7.7°
(MLLK)  which will produce a =till water depth cof 13.2°. The
average depth ©0f the tce of the 2000° ceawall varies from
+0.0 feet at the south end to —-1.5 feet MLLW at the northerly
end, resulting in <etill water depths of 9.5 and 11.07
respectively. The depth of the toz of the cutboard end of
the groins is about 2.5 tc -3.5° MLLE. The larger waves in
this area have 2 period (T) of 8 to 14 seconds and a design
wave pericd of 9 seconds was selected as explained in
the section on Waves.

OFFSHDRE BREAKWWATER STRUCTURE: With d = 137 and T = @ sec
2 2 = 2

d /gT =13/32.2 (9) =0.00493, from Fig 7-4 with d /g7 =0.005
s 3
and m = 0.0!;y H /d =0.78, so H = 0.8% & 13° = 11.0" .
E s b
But with T = 14 sec , Hh/dzs = 0.87 and Hb = 11.3°
o a design wave height of 11.5° wss selected for the
offshore structures. Using eqgquation 7-110 from SPM to
dztermine the nominal weight of the armour stone gives:
3 3
W=w H/ (8 ~-1) Cot ¢ = 12,724% or & Tons
r D r
for a KD of 2.5 which anticipates that no damage would result
from the design wave. These wave hrights and rock =izes

cerrsapond  very clasely with thz determinatiorns of the Corps
0of Engineers ir  their 3each Erosion Control Report for
Fumpoldt Bay (Buhre Prirnt) dated 5 October 195&.
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A top elevation of 7.0 was selected for the breakwater to

enable it to practically eliminate any waves occurring at Mean

High Tide and to substantially reduce any waves which might
occur very rarely at the estimated highest water level of

?.5%. With a still water level of +46.0 feet MLLW the still
water depth,d , is :
s
d = 6.0+ 3.7 =9.7> and h = 7.0 + 3.7 = 10.7"
s

Using a 1:2 slope on the breakwater and a top thickness, b,
of 12.0° will give b/h=12/10.7=1.12 and h/ds=10.7/9.7=1.104;
with ds/gT2 = 9.7/32.2 (932 = 0.0037, so interpolating from

figure 7-40 & 7-41 gives Ht/Hi = 0.307, or Ht = 0.307 Hi
which results in apprax. 90%Z reduction of wave energy. With
a still water level of 9.5°, ds = 13.2, so ds / gT2 =

0.00504, and h/ds = 10.7 / 13.2 = 0.81056, so Ht = 0.575 H:
which results in approx. 6&6% reduction of the wave energy.
The breakwater was placed about 250° offshore so it would be
far enough from the shore tec allow sand to accumulate behind

it but not far enough to allow the waves to reform after they
have broken over it.

RUBBLE-MOUND SEAWALL: For the ssawall the ds varies from
11.0” to 9.5°. With m = 0.02, a ds = 12.0° would produce
ds/gT2 = 0.004, and from Fig. 7-4 Hb = 0.94 ds = 10.34".
For ds = 9.5, Hb = 9.0°. Using equation 7-110 fraom the SPM
again would indicate rock sizes of 5.0 Ton to 3.0 Ton with a
K of 2.5.

D

Wave run-up was checkecd to determine the design height of the
wall using ds= 11.0%, m= 0.02, T= 9.0 sec, and Hb= 10.37:
S0 Hb/9QT2 = 0.00395 and from Fig 7-S Hb/Ho!' = 1.2 which
gives Ho! 8.67, Ho!/gT2 = 0.0033, and ds/He! = 1.28.
Using Cot O 2 ( 2:1 slope on the face of the seawall) and
interpolating between Fig. 7-10 and 7-11 will result in
R/Ho'!=2.9 for a smooth surface. Therefore Rs=2.9 x 8.46=25.3"
or Rr = 0.55 x 25.3 = 13.9°. This indicates run-up to
elevation. 9.5 + 13.9 = 23.4” MLLW. Which is way above
street level so run—up is rechecked using the composite slope
sethod with a seawall to elev. 18.07 with a 10’ wide top and
a 2:1 slope.
9

[N}

! ' 2
Then H =8.4, H /gT = 0.0033,
‘o o! 2
and H /L =2 (H /qgT ) = 6.28 (0.0033) = 0.0207,
o o [s] ! 2
then from Fig 7-3 H =1.19 H =10.27, and H /gT =0.00392.
b [} b
From Fig 7-2 d /H = 1.15 s0 d = 1.15 » 10.2 = 11.73’
b b b
and X = (11,73 - 11.0)/70.02 = 36
b

Then X=36.54394+10=835.5, and Y=11.73+8.5=20.23, and Cot 0=4.23
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ity b =l UTTSE LT TA. Troam Fig 710 w0 71 B/ —1L.03
e R o= 1.7 _ S5 LT whick woulid indiciete run-up
tn zlev. C.7 0% 9.5 = 7.7 ar tha very woret condrtions. So
cles 18,07 1+ ron:idered hyoh encugh for thizs ces:gn.

RUBBLE-MDUND GROINS: Witk & nziimem de = 137 for thz groins
int. A T= € sez. de/gTl= 00,0056 and from Fig 7-4 Hb/ds= (.85

fur o om o= 0.CL, So Hb will wvary from 11.0° to 9.4°. Using
ecuation 7-110 +ron» the SFHM again but using Kd = 4.0 w1ll
proguce & roch sicze of 3.5 Tens to 2.2 Tons for the armour
stone. The 2:1 slope would be used for 5317 &t the offshore
end o©of the groin with a 1.5:1 slope ohn the rest of the
iength. It was anticipatec that the protective sand beach

would be built up to elev +10.0” MLLW so the top of the groin
was set forr +12.07 MLLIW.

H-PILE WITH W30D LAGGING GRDIN: It is anticipated that the
top of the sand 1)1 upcoast of the groin would be elev.
“1D.0° ma. The elev pf the eristing ground downcoast af the
2-cin varies fron 0.0 to -2.5° MULW so the height of reta:ned
raterial would be 10 to 1Z feat. General guidelines for
cantilver ceheat piles in fairly loose granular material ceall
for a dectr, of penetraticn tor the pile of 1.2 to 1.5 times
the heighl cof retained material. Using a ractor of 1.5 would
crva a penciration length of 15 to 18 feet or a pile tip elev
of —15° te 207 MULWL For H-Beam piles with timber lagging,
tte gpenetration factor is increased to 2.0 which produces a
renetrraticn  lencth of 20 to 24 feet and & pile tip elevs. of
=207 teo -IZET MWL Prevaic e borings indicate that there msy
b enmz et L s materizl at theee desthes and the tip
elevation - be reduced somewhat in  th2 fipal dezign.
Zxperience nrevious proiects indicates tihiat the 4" =« 12
lagging o : cimple span are adequate and that HP 12 74
fprlings wil., =izo by suff.cient.
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ALTERNATIVES COMFARISION

The recommendcs store preotectac
fror  two aralviac
(] fina? select
Jescribed ir the £

n alternati.z
1 phace:z: (1) preliginary
on. Each of these comp=r atr.
1low:ing sectiones.

PRELIMINARY SCREENING. A preliminary comparisor. 92f &alter-—
natives was used to elimirnate those protection methods that
clearly werz leze favorable thar the others. Thise allowed
the final celection to be more closely anzivzed withoal
urrecessary Confuzion. Since & relatively large numbsr of
alternatives were developed and analyzed, a numer:cal
comparison wss ucsad for preliminary screening (see ths
Follzuing Tablz £V,

The numerical comparison reletes to the previously described
prolect goals and ceonsiraints. Under the genereal category of
“function", two factors are listed. The first is "protection
capsbility”, which encompasces the probable effectiveness in
cor.trolling erosion and the justifiable feeling of wa2ll being
by a&adiacent recidents. The pther factor 18 “engineering
cenfidence” which includes an evaluation of each
ziternative’s atility to provide long-term project life &and
to withstand structural or cperational straesses duee to
extreme storm events.

The "economice"” category relates simply to fectore cf
e pected "cocnetruction cost” and “maintenance cost” for eaczh
zlternative. The higher ratings reflect lowzr coste. ToO

further enhance “he econnmic comparison, the teble grezents
tte estimated ccrstruction costs of each alternative in
collar  amourte ard relative maintenance costs in terrms of
trigh, moderate or low.

Tte “environmental” category also is divided into two
factors, “social” and “biological”. The social factor
relatec to protectinn of aesthetics, visual, recreaticnal,
arid navigational aspects. The biological factor accounts for
impacts upon burial arnd destruction of habitats.
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TABLE S
BUHNE POINT/KING SALMON HARBOR
SUMMARY OF COST ESTIMATES
DESCRIPTION

1400’ Curved Combination Groin w/400° Rubble
Mound Breakwater.

1600’ Bent Combination Groin w/200° Rubble
Mound 6roin Upcoast.

1750* Combination Groin W/200° Rubb!e-Mound
Groin Upcoast.

1400* Bent Combination Grein w/40)” Rubble
Mound Groin.

1200 Pent Combination Groin w/2 Rubble-Mound
Groins Upcoast (4007 & T00’%).

2000’ Rubble-Mound Seawal! along Buhne Peint
Drive.

Import 420,000 cydse. ot Cand Fill to Rebuild
Spit to 1941 Alignment.

Import 170,000 cyds. of Sand Fill to Rebuild
Spit to 1980 Alignment.

700’ Curved Combination G-oin w/3-330° Rubble
Mound Breakwaters.

1200’ Curved Combination Groin w/5S30° "t
Shaped Rubble-Mound Groin.

1300’ H-Beam Pile & Timber Groin on South End
w/430’ Rubble-Mound Groin on Marth Ernd Con-
nected by a 9350° Low Rubble-Mound Sill.

J-1 + 35C,000 cyds. Additionzl Sand Fill for
Constructizn of a2 Perched ERzach.

-34-

TOTAL COST

$640, 000

$602,000

$660,000

$615,000

440,000

$1,0380, 000

$1,970,000

$650, 000

&736, 000

$602, 000

795,000

$I, D, COD
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Yren. Ti:ples T and &, cettar conzluticrns o b orendrly
arewn. The alternatives rarbed 10 the toz foor Ll =7€2 a:rl e
2 lcne groin/retzining struttu-e with sarc 2lred poc el

oot
Eech o0f these teop four alterretivec ottairned e that 20
points. Tn:s createz a przponderanc2 of ¢ ce thar tue
recommendes  alternative stcoculd bs selrscted o wWwitharne Lhe
group:

{a) Alternet:.e A-3. 1400° Grcain w/40)’ Offehcrc Breawater
(b)) Alterrative D. 1400° Gro:n w/4CQ° Upccacst Hroin

(c) Altermataive I, 1200’ Gra:n w/S35C° "L* ehaped gro:rn

(d) Alternative J, 1300° Groin w/250° low 11l & perch=d
beach.

Three of the othar clternatives also relied principally upon
beack filled c¢rcin pockets but appear to provide less
functionabili s, b gher costs, and/or notably adverse social
1mpacts. These :nclude Alternatives B,C, and E. The various
other configurst.cne cf the top four alternatives seem to bhe
too costly fo- thz cegree of protection provided.

TABLE &
DESIGN SELECTION TABLE

Fating Foactor FPoints Alternative Designs

Max A-3 B-3 C D E F G-1 H 1 J-1

FUNCTION:

f"rot~ction Capabili*y ) 4 z 3 3 3 S 2 4 3 )
Erc n=erirg Confiderce ) S 2 2 4 3 S 1 L a4 S
Cus7 =

Construction Cost &6 4 S 4 S 4q 2 3 ) 3
Mainternance Cost 6 4 2 2 3 3 3 4 4 S
ENVIRODIENTAL 2

Socai:l &6 q < 2 4q 4 1 2 3 4 q
Birnlngical b S Z 3 4 4 2 2 S 4 X
14076 POINTS 36 26 18 17 23 21 ie 9 23 25 25
RAN ING 1 7 9 4q & 7 10 q 2 2

FINAL SELECTION. Ac a result of their inclusiorn in the +inal
selection process, the long groin with the other alternate
features were analyzed in more detail tc more confidently
assess comparativ: qualities.

Little comparctive difference w~was found between these alter-—
netives 1n the preiiminary screening; therefore, the com-
biration of lurng groin and offshore structure. the perched
beazh confiqur.tior and the .ohg groin and upcoast greoir were
combined and aralyzed. Bezause of “he of fshore depthe and
tre three dinen:iional naturs of the groblem, & range of

prosect effeoit:oiness ard  costs  can be achieved by the
va-ious combinl.ars  of groin length, iencth of ofsshore
elructure ang wovontaton conflguw-atians,
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CONCLUSIONS AND RECOMMENDATIONS

SUMMARY OF FINDINGS: Apircaimately 22000 linec! f=et of
shoreline ot Hubne Spit, lozated iust west 0OfF rang  Salmon
cponosite the Hombeldt Bay entranice: detiies, percistent! in
the past Tz years has receded at rates of 15 to 27 fees: per
voar, tteeatening Bubne Point Drive and adiacent residennos.
The shoreline recescsiocn i principally caused by waves and
swell  thet enter Humboldt Hay through the navigation channel
betweer, the j2tties. Thesze waves (with annual reczuw-rence
heighte of ebout 1C feet imp=ct on the beach i the Futne
Spit arex z=nd transport sand along the spit and into fields
Landing Channel and PG¥E’s powerplant cooling water intake
channel .

fAr:  analysis cf the twelve shoreline protection meazures
demonstratzcs that placement of various groins, seawalls, or
cther ctruciures upon Buhne Spit to retard erosion is
oraferable for- this project. Some of the alternat:ves
exhibit excessive maintenance costs and would resuire
renourishment of the beach at fregquent intervals.

Cffshore structures that dissipate wave energy, thereby
reducing erozional conditions &t the shoreline, are favored
ovar other protection methods. These offshore structurec can
function effectively over the long-term and form an open
pocket bearh 4or nourishment to move downcoast into the croin
pocket. They avoid unacceptable impact uvpor: the social  ond
bhioclogical values of the spit. Their slight danger to
ehalliow wster navigation can be mitigated by navigat.onal
aide tbucys endscr lightes).

RECOMMENDAT IONS: Future project phases stcould concentrate
unon the desigr and construction of a lorg groin and offsrore
rock rubtle breabwater to protect the eroding shcre.ine from
excessive wave energy and concomitant erocion prcecblem. The
fina! decsigr. phase should begin with esteblistiment of precise
design criteria relating to function, cost, and environmental
protection. Ti:e long groin and offshore rock rubble
breatwater v.th a crest elevation of ascut 7 feet MLLW can be
cornstructed fcor about $64C,000 and the configuration can be
relied upon to sukstantially reduce long-term shore recession
rates at EBuhne Spit. This centeptual desion can be altered
to accompl : st a wide variety of functicnal or cost
ragquiremrents. The recommended design 1s FPnase | of a total
shore procection project to re-gstabl:cehy Buhne Spit to its
cpprozimest=2  area in 19350, Subsegurnt phases include the
placemszn® of sbout JF00,000 cublec yvarde of sand fill in  the
grcinr pocter ectallashed by Fhace 1. 3each noucishment woulc
e furniches by UH8CE’z poricdic chenrel rmzintenance dredoing
vooThan B del Bave Acditicnally, tenotnening of the  long
goelin we2ll prevent cedims=nt frof Bolirn carcied offsrore o-rn
arount e Seetd of the grovn during edireme wintes  weeo

counditl e
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APPENDIX A

COST ESTIMATES for ALTERNATE PLANS
at

BUHNE SPIT AREA
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COST ESTIMATES

The cuzt estimates wer2 preparad using 1937 mwill nraics casten
for Mariner Stexl at 2470 per  ton plus 100 far
transportation from fFernneylvania o Burel |, Calif. Labar
equipnent charges for installiation were added at 55005
linear Joot of pile for a vitratory deiving systen:. N =
results in 2 vnit prize for thx steet: H-Beam piloes of 407000
per lirnear feoot of pile instailed. Wood prices usad irn tneze
estimates were $300 pe- Thousand Board Foot for tereato? Doun
Fir timber plus $1.00 per =s=gquare focot for labor.,

and misc. materials neccessary for instollation which redw
in ar instzlled price of 2.0 per =sgurare foot fo- the trnber

oI N

lagging. Prices for thne rock and granulas  sateriai o
evtrectnrd from recont Sinilazr conliroCls 1R UNE Froo1R@00 a0 e

In estimating the zonstruction coits it we ted  tne
the contractor would be allo z
grarutlar material for & work pilsifur roard aboves e
tide as part of his coisii-uction methe hough the ¢
of matei~ial could vary betusen alternatives ond  contr-ac!
au  anount  of 25,000 cubic vards woo consaidered  with o eachs
alternate to maintsan 2 conciztart figure  {or Comgiel Han
purposes. This mat=riazl wac estimatezd at a rolativels LR In]
T3.00 pe- cublco yord.

cowy ot

=
-
Tl

Concrete  and stea!l sheet piling were &lno  considors
grzin coantenction Ay the beginning cof the est_mating »
as their cousts appsars=d to be mocz2 *hir double the coo! Loer
linear foot of the other tyoes msbruttran, T

gropred from consideration 2t an carly stagz.

2 [
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Buhine Point/Kinyg Salmon Harbor

Summary of Cost L<timates

DESCRIPTION

1400 Curved Combination Groin w/400' Rubble-Mound
Breakwater

1600" Bent Combination Groin w/200' Rubble-Mownd Groin
Upcoast

1750' Combination Groin w/200' Rubble-'ound Groin Upcoast
1100" Bent Combination Groin w/a 400' Rubble-Mound Groin

1200" Bent Combination Groin w/2 Rubble-Mound Groins
Upcoast (400' & 300")

2000 Rubble-Mound Seawall along Buhne Dr.

Import 490,000 cu.yd. Sand to Rebuild Spit to 1961
Alignment

Import 170,000 cu.yd. Sand to Rebuild Spit to 1980
Alignment

TU0' Curved Combination Groin w/3-350" Rubble-Mound
Breuahwaters

12007 Curved Combination Groin w/550% L' Shaped
Rub:ble Mound Crain

1500t 3 Bean Prle o Vimber Groin on South End w/350°
Rubble-Monnd Groin on North bEnd Connected by a
a50" Low KRubbic Moand Sill

Jo0 2 350,000 covdss Additional Sand Fill for

Perched Reach

TOTAL COST

$ 640,000
$ 609,000
$ 660,000
$ 615,000

S 640,000
$1,080,000

$1,970,000

$ 680,000

$ 736,000

$ 602,000

$ 795,000

$2,200,000




Buhne Pcint/Kiny Satmon Harbor

Cost Estimate

Rock Rubble-Mound Croin Alternate

1.

o

Item

1400 LF Rock Groin

Core material

Rock armour stone, 4 ton
average

Bedding layer ','" ¢ avg.

Toe rock, ' ton avg.

Filter cioth

400 LF Rock Breokwater
6 ton rock
Bedding stone, 50% avg.
Sand dike access road
Imported Sand Fiil

Move sand dike
Additional sand

TOTAL ESTIMATED CONTRACT COS1

Quantity

1,340

11,620

7,420
1,870
84,000

4,280
2,140
9,000

9,000
16,000

for Plan A-1

Unit

cu.vd.

ton

ton
ton

sq.Tt.

ton
ton

cu.yd.

cu.yd.
cu. yd.

Engineering, Contract Admin. § Contingency

TOTAL ESTIMATED PROJICT COST

Cost

$ 6.00

20.00

15.00
15.00
.25

20.00
15.00
4.00

[

~
<

wn

Ao t

$ 20,100
232,500
111,300

28,000
21,000

$ 85,0uU0
31,800
36,000

13,500
18,004

Total

$118,000

$153,400

$ 61,500

$933,700

S126, 500

S760, 000



Buhne Point/King Salron Harbor

Cost Estimate tor Plan A-2

Steel H-Ream Piles w/Wood Lagging \Mlternate

Trem
1. L1O0 LE Pile Groin
HP 12x74 piling
Ax12 wood lagging
4 ton end rock
Sand dike access road
2. 00 LF Roct Breakwater

6 ton rock

Sand dibe access road

3.0 bmported Sand 111

Mave samd dibe

TOTAL LSTIMATED CONTRAC

edding ctone, 508 avg.

Quantity

6,125
22,400
680
20,700

4,280
2,120
9,000

to

L, H00

O

COsT

Unit

LF

sq. ft.

ton

cu.yd.

ton
ton

cu.yd.

ciLyd.

Leeineering, Contract Admin. & Contingency

FOTAL BESTIMATLD PROJICT COST

Cost

2.20

2.20

.00
.00

Ancunt

$197,300
49,300
13,600
82,800

$ 85,¢00
51,800
36,000

$ 37,500

Total

$343,000

$153,400

§611,000
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' Bulne Point/King Salmon liarbor
Cost Estimat: Yor Plan A-3
3
S

I. Combination Groin «/400' of Rubble-Mound Groin + 1000" of H-8cam Pijce Croin
Trex Quantity  Unit Cost Am it Tornl

1. 400 LF Rockh Groin Section

Core material 890 cu.yd. $ 6.00 § 5,300
Rock armour stonc, 4 ton
’ 2,993 2
average , 995 ton 0.0 59,900
Bedding layer Y' @ avg. 1,487 ton 15.00 29,800
Toe rock, ' ton avg. 533 ton 15.00 8,000
Filter cloth 24,000 sq. ft. .25 6,000

$100,000

2. 1000 LF Pile Groin Section

HP 12x74 piling 4,375 LF¥ 32.20 $110,990
1x12 wood laguing 15009 sq.1t. 2.20 33,000
Sand dike access road 14,000 cu.vd. 4,00 56,000
€229,900
5. 400 LF Rock Brecakwuter
6 ton rock 1,280 ton 20,00 $ 84,600
Bedding stone, 50f avy. 2,000 toin 15.00 31,800
Sand dike access road 9,000 cu.yd. 4.00 36,000
$153,400
4. 1 ported Sand Fill
Move sand dike 23,000 cu.yd. 1.50 € O39,500
Additicnal sund T, 000 cu.yd. 3.00 6,000
S 10, hHnp
TOTAL ESTIMATED CONTRAC: CNSH S532,800
Engincering, Contract Admin. & Contingency sloz, o
TOTAL ES TMATED PROJECT CONT SO 10,000
!
A-G




Buhne Point/King Salmon tlarbor

Cost Estimate for Plan B-1

Rock Rubble-Mound Groin Alternate

Item Quantity Unit  Cost

1. 1600 LF Rock Groin

Core material 4,960  cu.yd. $ 6.00
Rock armour stonc, 4 ton 13,280 ton 20.00
Bedding layer, %" @ 8,480 ton 15.00
Toc rock, !; ton 2,130 ton 15.00
Filter cloth 96,000  sq.ft. .25
2. 200 LF Rock Groin
Corc material 620 cu.yd. 6.00
Rock armour stone, 4 ton 1,660 ton 20.00
Bedding layer, " @ 1,060 ton 15.00
Toe rock, '. ton 267 ton 15.00
Filter cloth 12,000 sq. ft. .25
3. Imported Sand Fill 25,000  cu.yd. 3.00

TOTAL ESTIMATED CONTRACT COST
Engincering, Contract Admin. § Contingency

TOTAL ESTIMATED PROJECT COST

Amount

$ 29,800
265, 600
127,200
32,000
24,000

$ 3,700
33,200
15,900
4,000

3,000

Tota!

$478,500

$ 59,90u

§121,600

$735,000



Buhne Point/Ning Salmon Harbor

Cost Estimate for Plun B-2

I. Steel H-Beam Piles w/Wood Lagging Alternate
Item Quantity  Unit Cost

1. 1400 LF Pile Groin

HP 12x74 piling 7,000 LF  $32.20
4x12 wood lagging 25,600  sq.ft. 2.20
4 ton end rock 680 ton 20.00
Sand dike access road 23,080 cu.yd. 4.00

2. 200 LF Rock Groin

Core material 620 cu.yd. 6.00
‘ Rock armour stone, 4 toa 1,660 ton 20.00
Bedding layer, ') @ 1,060 ton 15.00
Toe rock, % ton 267 ton 15.00
Filter cloth 12,000 sq. ft. .25
h 3. Imported Sand Fill
Move sand dike 23,500 cu.yd. 1.50
L Additional sand 1,500 cu.yg. 3.00

TOTAL ESTIMATED CONTRACT (OST

Engineering, Contract Admin. & Contingency
£ 8

TOTAL ESTIMATED PROSECT COST

$

$

Amount

225,400
56,300
13,600
94,700

3, 75
33,200
15,900

4,000

3,000

3]
)

.

LS00
LS00

P

Toral

S3,

S H9 900

$ osu,xnn

PR RTE

§ 98, S0

$588, 000
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AR

Combination Groin w/600'

[§8]

Buhne Point/King Salmon Harbor

Cost Estimate for Plan B-3

}tem

600 LF Rock Groin Section

Core material

Rock armour stone, 4 ton
Bedding layer, %" @

Toe rock, % ton

Filter cloth

1000 LF Pile Groin section

HP 12x74 piling
4x12 wood lagging
Sand dike access road

200 LF Rock Groin

Core material

Rock armour stone, 4 ton
sedding layer, %' @

Toc rock, ' ton

Filter cloth

Imported Sand Fill

Move sand dike
Additional sand

of Rubble-Mound Groin + 1000’

of H-Beam Pile Groin

TOTAL ESTIMATED CONTRACT COST

TOTATL ESTIMATED PROJECT COST

Frgineering, Contract Adwin. § Contiugency

Quantity Unit Cost Amournt Total
1,334 cu.yd. § 6.00 § 8,000
4,490 ton 20.00 89,800
2,980 ton 15.00 44,700
800 ton 15.00 12,000
36,000 sq.ft. .25 9,000
$163,500
4,375 LF 32.20 $110,900
15,000 sq.ft. 2.20 33,000
14,000 cu.yd. 4.00 56,000
$229,900
620 cu.yd. 6.00 $ 3,700
1,660 ton 20.00 33,200
1,060 ton 15.00 15,900
267 ton 15.00 4,000
12,000  sq.ft. .25 3,000
$ 59,900
14,000 cu.yd. 1.50 $ 21,000
11,000 cu.yd. 3.00 33,000
$ 54,000
$507, 300
$101,700

$609, 000



Buhne Point/King Salmon Harbor

q Cost Estimate for Plan C
I. 1750' Combination Groin w/200' Rubble-Mound Groin
Item Quantity init  Cost Amount Total
1. 750" Section of Rubble~Mount in Combination Groin
Core material 1,667 cu.yd. $ 6.00 § 10,000
Rock armour stone, 4 ton 5,613 ton 20.00 112,300
Bedding layer, %" 9 3,725 ton 15.00 55,900
Toe rock, % ton 1,000 ton 15.00 15,000
Filter cloth 45,000 sq. ft. .25 11,200
$204,400
; 2. 1000' Section of H-Beam Piles in Combination Groin
HP 12x74 piling 4,375 LF 32.20 $140,900
4x12 wood lagging 15,000  sq.ft. 2.20 33,000
Sand dike access road 14,000 cu.yd. 4.00 56,000
$229,900
3. 200' Rock Rubble-Mound Groin
8 Core material 620  cu.yd. 6.00 § 3,700
Rock armour stonc, 4 ton 1,660 ton 20.00 33,200
Bedding layer, X" @ 1,060 ton 15.00 15,900
‘ Toe rock, % ton 267 ton 15.00 4,000
Filter cloth 12,000 sq. ft. .25 3,000
$ 59,900
4. Tmported Sand Fill
Move sand dike 14,000  cu.yd. 1.50 § 21,000
Additional sand fill 11,000 cu.yd. 3.00 33,000
$ 54,000
TOTAL ESTIMATED CONTRACT COST $548,200
Engineering, Contract Admin. & Contingency $111,800
TOTAL ESTIMATED PROJECT COST $660,000

—




Buhne Point/King Salmon Harbor

Cost Estimate for Plan D

I. 1400' Combination Groin w/400' Rubble-Mound Groin

Item Quantity  Unit = Cost Azount Total

1. 400' Section of Rubble-Mound in Combination Groin

Core material 883 cu.yd. $ 6.00 $§ 5,300
Rock armour stone, 4 ton 3,000 ton 20.00 60,000
Bedding layer, %' @ 2,000 ton 15.00 30,000
Toe rock, ! ton 533 ton 15.00 8,000
Filter cloth 24,000 sq. ft. .25 6,000
$109, 300
2. 1006 Scction of H-Beam Piles in Combination Groin
HP 12x74 piling 4,375 LF 32.20 $140,900
4x12 wood lagging 15,000  sq.ft. 2.20 33,000
Sand dike access road 14,000 cu.yd. 4.00 56,000
$229,900
3. 400" Rock Rubble-Mound Groin
Core material 1,240 cu. yd. 6.00 $ 7,400
Rock armour stone, 4 ton 3,320 ton 20,00 66,400
8 Bedding layer, “'" @ 2,120 ton 15.00 31,800
Toe rock, % ton 533 ton 15.00 8,000
! Filter cloth 24,000 sq.ft. .25 6,000
$119,800
4. Imported Sand Fill
Move sand dike 14,000 cu.yd. 1.50 $ 21,000
Additional sand fiil 11,000 cu.vd. 3.00 33,000
$ 54,000
TOTAL FSTTMATED CONTRAULT COST $313,000
Engineering, Contract Admin. & Contingency $102,000
TOTAL ESTIMAIED PROJECT OS] $615,000
A-11




Buhne Point/King Salmon llarbor

Cost Estimate for Plan L

I. 1200' Combination Groin w/40G' & 300' Rubble-Mound Groins
Item Quantity Unit  Cost Amount Total

1. 300" Section of Rubble-Mound in Combination Groin

Core material 660 cu.yd. § 6.00 § 4,000
Rock armour stone, 4 ton 2,250 ton 20.00 45,000
Bedding layer, k" 9 1,500 ton 15.00 22,500
Toe rock, % ton 400 ton 15.00 6,000
Filter cloth 18,000 sq. ft. .25 4,500
S 82,000
& 2. 900" Scction of H-Beam Piles in Combination Groin
HP 12x74 piling 3,910 LF 32.20 $126,900
4x12 wood lagging 13,500 sq.ft. 2.20 29,700
Sand dike access road 12,600 cu.yd. 4.00 50,400
$207,000
P . 3. 400" Rock Rubble -Mound Groin
! Core material 888 cu.vd. 6.00 $ 5,300
Rock armour stonc, 4 ton 3,000 ton 20.00 60,000
| Bedding layer, %" @ 2,000 ton 15.00 30,000
‘ Toe rock, !5 ton 533 ton 15.00 8,000

$103, 300

4. 300' Rock Rubble-dMound Giroin

Core material 930 cu.yd. 6.00 § 5,600
Rock armour stone, 4 ton 2,490 ton 20.00 49,80
Bedding layer, )" @ 1,590 ton 15.00 23,9000
Toe Rock, % ton 400 ton 15.00 6, 000

$ 85,300

S. Imported Sand Till

Move sund dike 12,400 cu.yd. 1.50  § 18,700
Additional sand {ill 1.2,500 cu.yd. 3.00 37,500
$OR6,200
TOTAL ESTTIMVEED CONFRAUT CuSi $533, 800
Engincering, Contract Admin. & Contingency $106, 200
TOTAL ESTIMATED PROJECT COST SO0, 000




TOTAL ESTIMATED PROJECT COST

A1

" R el
§
Buhne Point/King Salmon Harbor
y Cost Estimatc for Plan F
S
I. 2000' Permanent Rock Scawall Along Buhne Drive
Item Quantity Unit Cost Amount Total
1. 1200' of Rock Seawall using 6 ton Armour Stonc
Sand excavation 13,200 cu.yd. $ 3.00 § 39,600
Move/re-use exist. rock 6,000 ton 7.00 42,000
Rock armour stone, 6 ton 15,600 ton 20.000 300,000
Rock riprap, 1 ton 9,700 ton 15.00 145,000
Bedding layer 4,200 ton 12.00 50,400
$577,500
‘ 2 800' of Rock Scawall using 4 ton Arsour Stone
Sand e¢xcavation 3,600  cu.yd. 3.00 $ 10,800
Move/re-use exist. rock 4,000 ton 7.00 28,000
Rock armour stonc, 4 ton 5,520 ton 20.00 110,400
Rock riprap, 3/4 ton 4,600 ton 15.00 69,000
Bedding layer 2,600 ton 12.00 31,200
$249,400
3. Imported Sand Fill 25,000 cu.yd. 3.00 75,000
TOTAL ESTIMATED CONTRACT COST $901,900
Engincering, Contract Admin. & Contingency (20% +} $178,100

$1,080,000



Buhne Point/King Salmon flarbor

Cost Estimate for Plan G

I. Import Sand to Rebuild Spit to Approx. 1961 Alignment

1. Imported Sand Fill - 490,000 cu.yds. €@ $3.50 - $1,715,000
2. Engineering, Contract Admin. §& Contingency (15% +) - 255,000
TOTAL ESTIMATED PROJECT COST $1,970,000

J1i. Import Sand to Rebuild Spit to Approx. 1980 Alignment

1. Imported Sand Fill - 170,000 cu.yds. @ $3.50 - $§ 595,000
2. Engineering, Contract Admin. & Contingency (15% +) - 85,000
TOTAL. ESTIMATED PROJECT COST $ 680,000

A-14




Buhne Point/King Salmon Harbor

Cost bEstimate for Plan H

700' Combination Croin w/three - 350' Rock Rubblc Breakwaters

(B8

Item Quantity Unit Cost Amount Total

200' Section of Rubble-Mound in Comhination Groin

Core material 236 cu.yd. $ 6.00 $§ 1,400
Rock armour stone, 4 ton 1,264 ton 20.00 25, 300
Bedding layer, %" @ 1,028 ton 15.00 15,400
Toe rock, !; ton 266 ton 15.00 4,000
Filter cloth 10,000 sq.ft. .25 2,500
$ 48,600
500' Section of H-Bcam Piles in Combination Groin
HP 12x73 piling 2,064 LF 32,20 § 66,500
4x12 wood lagging 7,500 sq. ft. 2,20 16,500
Sand dike access 7,000 cu.yd. 4.00 28,000
$111,000
Threce - 350' Rock Ruhhle Breakwaters
Rock armour stone, 6 ton 11,340 ton 20.00 $226,800
Bedding stone, SO# 6,300 ton 15.00 94,500
Sand dike access 23,800 cu.yd. 4.00 95,200
$410,500
Move Sand Dikes 25,000 cu.yd. 1.50
TOTAL ESTIMATED CONTRACT COST $613,600
Engincering, Contract Admin. § Centingency (20% +) _122,400
TOTAL ESTIMATED PROJECT COST $730,000
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Buhne Point/King Salmon Harbor

Cost Estimate for Plan I

1200' Combination Groin w/55¢' '['" shapcd Rubble Mound Groin

unit,

cu.yd.

ton
ton
ton

Cost

$ 6.00

20
15
15

.00
.00
.00

Item Quantity
300' Section of Rubble-Mound in Combhination Groin
Core material 666
Rock armour stone, 4 ton 2,250
Bedding layer, %" @ 1,500
Toe rock, % ton 400
Filter cloth 18,000

sq. ft.

.25

Amount Total

$ 4,000
45,000
22,500
6,000
4,500

$ 82,000

900' Section of H-Beam Piles w/Wood lagging in Combinaticn CGroin

HP 12x74 piling 3,940
4x12 treated timber lagging 13.500
Sand dike access 12,600

550" "L'" Shaped Rubble-Mound Groin

Core material 1,705
Rock armour stone, 4 ton 4,565
Bedding layer, %" @ 2,915
Toe rock, % ton 732

Imported Sand Fill

Move sand dike 12,5090
Additional sand fill 12,500

TOTAL ESTIMATED CONTRACT COST

L1
sq. ft.
cu. yd.

cu.yd.
ton
ton
ton

cu.yd.
cu.yd.

Engincering, Contract Admin. & Contingency

TOTAL ESTIMATED PROJECT C0S

A-16
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E-SN S )

20

15.

s

(2o

.20
.20
.00

.00
.00
.00
00

.50
.00

AR

$1206,900

29,700

50,400
$.207,000

$ 10,200

91,300

43,700

11,000
$150, 200

% 18,800
37,500

§501,500

$100,500

S602, 000



Buhne Point/Kiny Salwon Harbor

Cost lstimate for Plan )

1. 890" Curved H-Beam IMile Groin w/1a0' Rubble-Mound Groin §
t 1100 Rubble-Mound Low Sill
Item Qu:m{ i ty Unit Cost Amount Total
’P 1. 1390' H Beam Pile w/Wood Lagging Croin
HE 12x74 piling 5,850 LF $32.20 $188,400
4x12 treated timber lagging 20,800 sq. ft. 2.20 45, 800
sand dike access 18,200 cu.yd. 4.00 72,800
$307,000
J50" Rubbtle Mound Groin
b Corce material 1,395 cu. yd. 6.00 $ 8,400
Rockh armour stone, 4 ton 3,735 ton 20.00 74,700
Redding layer, ' ¢ 2,385 ton 15.00 35, 800
Toe rock, !, ton 600 ton 15.00 9,000
$127,900
' 3. 950" Rubble-Mound Sill
Rock armowr stone, 1 ton 3,503 ton 20.00 $ 71,300
Redding stone, 50¢ 4,180 ton 15.00 62,700
Filter cloth 11,300 sq. ft. .25 2,900
Sand dike acecess 13,300 cu.yd. 4.00 53,200
&Yoo, 100
1. Move Sand Dike 25,000 cu.yd. 1.50 $ 37,500
TOTAL ESTIMATLD CONIRACT COST $662,500
Enpincering, Contract Admin. & Contingency (20% :) SLI_'S_?_,_Q_O_O_
TOTAL EsitMATE D PROJVC)T COGY $795,000
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APPENDIX B

WAVE DATA STATISTICS and SUMMARY

for

HUMBOLDT BAY AREA
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WAVE DATA STATISTICS
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CALIFORNIA COASTAL DATA PROGRAM
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HUMBOLDT BAY BUOY (OUTER)

JAN 1981

WAVE HEIGHT 1S

FEET

VONOCUAWDR -

PERSISTENCE
CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT

-N- FEET OR LESS

MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR JAN 1981

DATE ( JaN) 1 2 3 4 S5 & 7
SIGC. MY (FT.) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DATE ( JAN) 8 9 10 11 12 13 14
SIGC. HT (FT.) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DATE (¢ JAN) 15 16 17 18 i9 20 21
SIG.HT (FT.) 12.0 11.1 15.1 12. 4 14. 2 18.1 21.5
DATE ( JAN) 22 23 24 25 26 27 28
SIG. HT (FT.) i9.0 16. 5 11. 0 8.0 12.3 17.7 14.5
DATE ( JAN) 29 30 31

816. HT (FT.) 11.5 9.4 7.7

B-6




HUMBOLDT DAY PUDY (INNIF
FER 198!

PEPSISTINCE

- CONSZCUTIVE DAYS (1 DR MDRZ . SIGNIFICANT
WAVE HEiGHT I5 —-N— FEET OF LIES
FEET DAYS
' 0,
- 2 0.
3 1,
4 3, 2.
- 5 e,
6 9,
7 9, 1, 1, 1,
8 12, 1. 1, 2,
- 9 13, 1, 1, 1, 2,
10 13, 2, 1. 1, 2.
11 16, 1, 1. 2,
— 12 19, 1, 2
MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR FEB 1981
! - DATE ( FEB) 1 2 3 4 5 6 7
! S1G. HT (FT.) B & 8.1 6 4 5.5 4.4 3.9 3.9
DATE ( FEB) 8 9 10 11 12 13 14
- SIG. HT (FT.) 5.0 3.4 4.1 5.3 7.6 7.9 10.9
DATE (¢ FED) 15 16 17 18 19 20 21
SIG. HT (FT.) 9.6 7.4 12.2 7.3 12,1 16. 0 9.2
h DATE ¢ FED) 7] 23 24 25 26 27 28
1 - $1C. HT (FT.) 0.0 0.0 0.0 0.0 0.0 7.1 8.1
) DATE  ( FED) 29 30 31
516 HT (FT ) o0 0.0 0 0




HUMBOLDT BAY BUOY (INNER)
MAR 1981

PERSISTENCE
CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT
WAVE HEIGHT IS ~N- FEET OR LESS

FEET DAYS
1 0.
2 0.
3 0,
a4 o,
5 1'
s 1, 2,
7 1. 1. 1, 2
B 1‘ 1' 1‘ 1‘ 1' 1‘ 2' 1'
! 9 3: 1; 1' 1, 2, 2, 1, 1,
| 10 3. 2, 1, 1. 1, 3. 1. 2,
11 3, 2, 1, 2, 1, S5 1, 1,
é ; 12 3. 2, &, & 1, 4,
t
! MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR MAR 1981
P i DATE ¢ MAR) 1 2 3 4 5 6 7
- | SIG. HT (FT.) 68 8.9 S5 147 100 82 14.3
{ '
DATE ( MAR) 8 9 10 11 12 13 14
! SIG.HT (FT.) 13.7 9.6 11.9 11.5 7.3 11.7 7.5
}
DATE ( MAR) 15 16 17 18 19 20 21
SIG.HT (FT.) 13.1 11.64 9.1 8.1 10 3 5.8 5.3
DATE ¢ MAR) 22 23 24 25 26 27 28
516. HT (FT.) 0.0 0.0 0.0 11.0 12.7 13.9 7.5
DATE ( MAR) 29 30 31
SIG.HT (FT.) 11.9 104 9.2




HUMBOLDT BAY BuQY (INNER)
APR 1981

PERSISTENCE
- CONSECUTIVE DAYS (1 OR MORE) SICNIFICANT
WAVE HEIGHT IS ~N—~ FEET OR LESS

FEET DAYS
1 0.
2 o,
3 1, 1,
4 1. 1,
5 2, 1, 2, 1,
B 6 4, 1, 2, 1,
7 1, 1, 7. 1, 7.
a 2, 2, 11, 8,
9 2, 14, 8,
10 2, 15, 8,
* 11 4, 24,
12 5, 24,

~ MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR APR 1981

DATE ( APR) 1 2 3 4 S & 7
't
SIG. HT (FT.) 10. 5 11.0 8.0 7.2 12. 3 13. 2 .7
DATE ( APR) 8 J 10 11 12 13 14
- SIG HT (FT.) 7.1 8.1 8.5 8.4 8.2 4.5 31
~ DATE ( APR) 15 16 17 18 19 20 21
SIG. HT (FT.) 3.6 6. 2 7.3 7.4 4.7 7.8 7.1
DATE ( APR) 22 23 24 25 26 27 28
SIG. HT (FT.) 10. 6 8 3 7.2 & b 4.9 3.4 6.9
DATE ( APR) 29 30 31
SIG HI (FT ) 7.3 4.6 0.0




HUMBOLDT BAY BUOY (INNER)
MAY 1981

PERSISTENCE
CONSECUTIVE DAYS (1 OR MORE) SICNIFICANT
WAVE HEIGHT IS ~N- McTERS 0OR LESS

MzTERS DAYS

0. 50 0,

1. 00 1, 1,

1. 50 1, 1, 1, 4, 3.
2. 00 &, b, 10, 1,
2. 50 7, 20,

3. 00 2, 21,

3. 50 31,

4. 00 31,

4. 50 31,

5. 00 31,

5. 50 31,

&. 00 31,

MAXIMNUM DAILY SIGNIFICANT WAVE HEIGHT FCR MAY 1931

DATE ( MAY) 1 2 3 4 ) b 7
SIC. HT (M.) 2.9 2.9 1.8 1.7 2.0 1.7 1.9
DATE  ( MAY) B 9 10 11 12 13 T 14
SICG. HT (M.) c.9 2.8 3.4 2.6 2.1 0.9 1.6
DATE ( MAY) 15 16 17 i8 19 20 21
SIG. HT (M) 1.8 1.7 1.0 1.9 2.1 1.9 1.4
DATE ( MaAY) 22 23 24 25 26 27 23
SIG. HT (M. ) 1.2 1.2 1.2 1.6 1.8 1.4 1.1
n DATEZ  ( MAY) 29 30 31

SIG. HT (M. 1.4 2.2 1.9

Ir-10




HUMBGLDT RAY BUOY (INNER)
Jul! 1981

PERSISTENCE
COLGECUTIVE DAYS (1 OR IMDRE) SIGNIFICANT
WAVE HEIGHT 15 -N- METERS OR LESS

_ METERS DAYS

0. 50 0.

1. 00 2 1,

1. 50 3. 5. 2 1, 1, 1,
- 2. 00 12, 6. 1. 1 2,

2.50 13. Iy 1. a, a2,

3. 00 13, 6. 4, 2,

3. 50 3. 6, 5. 3,

4. 00 13. Y 9,

4. 50 13, &, 9,

5. 00 13. & 9,

5. 50 13, 6, 9.

6. 00 13, 6 9.

MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR WJUN 1981

DATE ( JUN) 1 2 3 4 S & 7
- SIG. HT (M. ) 1.5 0. 9 1.0 1.6 1.6 2.0 1.7
DATE ( JUND 8 9 10 11 12 13 14
SIG HT (M) 1.7 1.3 1.3 1.1 1.2 1.2 0. 0
DATE ( JUN) 15 16 17 18 19 20 21
- SIG. HT (M.) 0.9 1.3 1.9 1.4 1.4 1.6 0.0
DATL ¢ JUN) 22 23 24 25 26 27 <28
SIG HT (M) 1.9 2.8 2.1 1.9 3.4 3.7 2 7
DATE ¢ JUN) 29 30 31
SIG HT (M) 20 1.0 [o e}

B-11




HUMBOLDT BAY BUOY (INNER)
JUL 1981

PERSISTENCE

CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT
WAVE HEIGHT IS —-N- METERS OR LEGS

1981

METERS DAYS

0.5 0,

1.0 o,

1.5 1, 1,

2.0 4, 1. 2

2.5 a4, 4 4 2, 1,

3.0 11, 8 7,

3.5 12, 10, 7.

3.0 12, 10, 7,

4.5 12, 10, 7.

5.0 12, 10, 7.

5.5 12, 10, 7.

6.0 12, 10, 7.
MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR JUL
DATE ¢ JUL) 1 2 3 4 5
SIG. HT (M.) 3.0 2.5 1.2 0.8 1.2
DATE ( JUL) 8 9 10 11 12
SIG. HT (M.) 2.2 0.8 1.6 1.8 1.6
DATE ( JUL) 15 16 17 18 19
SIG. HT (M.) 2.2 1.8 1.4 1.1 1.6
DATE ¢ JuL) 22 23 24 as 26
SIG. HT (M.) a.s 2.9 0.0 2.3 2.2
DATE (¢ JUL) 29 30 3|
SIG. HT (M. ) 2.1 2.1 1.9
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HUMBOLDT BAY BUOY (INNER)
AUG 1981

PERSISTENCE
CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT
WAVE HEIGHT IS —-N— METERS OR LESS

X

ETERS DAYS

sl 7l 2' ll
7. 3. 9. 3, i,

CLuUurdLWUN=~O
cpouoUuoUuoUnNOV
w
-

MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR AUG 1921

| B DATE ( AUG) 1 2 3 4 S & 7
| SIG. HT (M.) 1.1 0.8 0.7 08 1.4 1.6 1.8
DATE ( AUG) 8 9 10 11 i2 13 14
N SIG. HT (M.) 2.2 1.8 1.7 1.8 2.3 2.2 1.7
- DATE ( AUG) 15 16 17 i8 19 20 21
SIG. HY (M. ) 1.4 0.8 0.7 0.9 0.9 0.7 0.7
DATE ( AUG) 22 23 24 25 26 27 28
SIG HT (M) 1.6 2.3 1.7 1.4 1.4 2.4 2.2
DATE ¢ ALG) 29 30 31
SIC HT (M) 1.3 2.1 2.3 '
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HUMBOLDT BAY BUOY (INNER)
ocT 1981

PERSISTENCE
CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT
WAVE HEIGHT IS -N- METERS OR LESS

METERS DAYS
& 0.5 0, -
1.0 1, 2. B
1.5 1, b, 1,
2.0 3, 10, 3, 2,
! 2.5 4, 16 2, 1,
& 3.0 6, 16, 3, 1,
3.5 &, 16, 3. a,
4.0 &5, 16, &,
4.5 24, 'Y
5.0 24, &,
5.5 23, b,
6.0 24, b,

MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR OCT 1981

DATE ( OCT) 1 2 3 4 5 & 7
SIG. HT (M. ) 2.5 2.2 1.8 1.7 1.3 2.9 a3

i DATE (¢ OCT) 8 9 10 11 12 13 14
SI1G. HT (M ) 4.2 2.2 2.4 1.8 1.7 1.7 1.4
DATE (¢ OCT) 15 16 17 18 19 20 21
SIG. HT (M. ) 0.9 1.1 1.0 0.8 1.0 1.8 2.1
DATE ( OCT) 22 23 24 25 26 27 20
SIG. HT (M. ) 1.6 1.3 1.5 0.0 1.8 1.6 2.8
DATE ( OCT) 29 30 31
SIG. HT (M.) 38 3.1 2.3
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HUMBOLDT BAY BUOY (INNER)

NOV 1981

PERSISTENCE

CONSECUTIVE DAYS (1 OR MORE)
EIGHT IS -N- METERS DR LESS

WAV

in

coubrWONN~=O
cvouwououwououw-

E H

m
Q[
[)]

DAYS

0'

0,

2,

1' 3'

3! 5'

9’ 1’

9[ 6!
11, 7.,
13) 8!
13, 11,
13, i1,
13, 11,

MAXIMUIT DAILY SIGNIFICANT WAVZ

DATE ( NOV)

SIG. HT (M.)

DATE ¢ NDV)

SIG. HT (M)

DATE ( NOV)

SIG. HT (M. )

DATE ( tDV)

1 2
2.3 1.9
8 9
1.4 1.1
15 16
3.6 2.8
22 23
4.2 4.8
29 30
0.0 0.0

—
SIGNIFICANT

1, 1, 1,

2, 1, 1,

2!

2‘
2‘

HEIGHT FOR NOV 1981

3 4 S &b 7
3 3.0 2.1 2.1 1.8
10 11 12 ., 13 14
7 4.0 4.5 4.4 7.1
17 18 19 20 21
1 2.9 2.4 3.5 2.5
24 29 26 27 28
4 2.4 0.0 0.0 0.0
31
o]




B2 -

HUMBOLDT BAY BUGY (INNER)
JAN 1982

PERSISTENCE
b CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT
WAVE HEIGHT IS —-N- METERS OR LESS

ETERS DAYS

. o,

0.

1. 1,

4,

3

S 1, 3

9, 1, 4, 3

S, 7, 5,
20,
20,
20,

CUUPPVLNNEOX
couvououwuououow

MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR JAN 1982

DATE ¢ JAN) 1 2 3 4 5 6 7

SIG. HT (M.) ( 0.0 0.0 0.0 0.0 0.0 0.0 0.0

DATE ¢ JAN) 8 9 10 11 12 13 14
SIG. HT (M.) 0.0 0.0 0.0 0.0 ) 2.2 1.9 1.5

DATE  ( JAK) 15 16 17 18 19 20 21
SIG. HT (M.) 1.6 1.1 4.8 4.3 4.1 2.5 4.0

DATE ¢ JAN) a2 23 24 25 26 27 23
SI1G. HT (H.) 3.0 2.5 2.9 3.4 4.8 3.7 4.3

DATE  ( JAND 29 30 31

SIG. HT (M.) 3.3 3.3 3.3

3-16




HUMBOLDT EAY BUOY C(INNER)
FED 1982

PERSISTENCE
- CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT
WAVE HEIGHT IS —-N- METERS OR LESS

£

-
m
A
()]
(=]
>
<
w

PUOSIRUNNS=OR
[oRINoRINoNI NN NaoNi NoRy ]
N

- MAXIMUM DAILY SICNIFICANT WAVE HEIGHT FOR FEB 1982

—  DATE ( FEB) i 2 3 4 5 6 7
SIG. HT (M.) 3.2 2.6 2.0 2.9 1.8 1.4 1.2
DATE ( FEB) 8 9 10 11 12 13 14

_ SIG.HT (M) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DATE ¢ FED) 15 16 17 L 19 20 21
SIC. HT (M) 0.0 0.0 0.0 0.0 0.0 0.0 2.0

T pAaTE  ( FEM) 22 23 24 25 26 27 28
SIC. HT () 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DATE ¢ FEB) 29 30 31
SIG. HT (1) 0.0 0.0 0.0

B 17
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MAR 1982

HUMBOLDT BAY BUOY ( INNER)

PERSISTENCE

CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT
WAVE HEIGHT IS ~N~ METERS OR LESS

METERS DAYS

0.9 0.

1.0 0.

1. 5 1' 1:

2.0 2, 1. 1,

2.3 2, 3, \

3.0 2 1, 1, 2 S,

3.9 S, 4, g, 1,

4.0 S S, D 1,

4.5 11, Q@ 1.

5.0 11, 11,

5.9 11, 11,

6.0 11, 11,
MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR MAR 1982
DATE ( MAR) 1 2 3 4 3 6 7
SIG. HT (M.) 0.0 0.0 o 0.0 0.0 0. ;-_——(;—8—
DATE ( MAR) 8 ? 10 11 12 13 14
SI1G. HT (M) 0.0 1.9 & 3.1 2.7 3.3 4 —1—_
DATE ( MAR) 15 16 17 18 19 20 21
SIC. HT (M.} 3.7 2.9 3 3.0 2.6 0.0 1 ;—
DATE ( MAR) 22 243 24 29 26 27 o8
SIG. HT (M) 2.2 2.2 3 2.0 3.4 3.1 3 I—
DATE ( MAR) 29 30 31
SIG. HT (M.) 3.7 4.6 T

B-18
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“UMBOLDT BAY BUOY (INNER)
APR 1982

PERSISTENCE
CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT
WAVE HEIGHT IS —N- METERS OR LESS

METERS DAYS

0.5 0.

1.0 1. 1.

1.5 2, 24 2,

2.0 3. 1, 8.

2.5 1. 1, 4, 2, 11,
3.0 1, 9. 2, 11,
3.5 1, 10, 3, 12,
4.0 1, 10, 16,

4.5 1. 27,

5.0 30.

5.9 30.

4.0 30,

MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FDR APR 1982
DATE ( APR) 1 2 3 4 5 & 7
SIG. HT (M. ) 2.3 4. 9 4.9 2.4 2.7 2.9 2.1
DATE ( APR) 8 ? 10 11 12 13 14
SIG. HT (M. 1.0 1.4 1.7 2.9 2.7 3.4 4.1
DATE ( APR) 15 16 17 18 19 20 21
SI1G. HT (M.) 3.1 2.3 1.6 3.5 3.1 1.3 1.1
DATE ( APR) 22 23 24 25 26 27 28
SIG. HT (M. ) 1.8 1.7 1.8 1.7 1.4 0.9 2.3
DATE ( APR) 29 30 31
SIG. HT (1. ) 2.4 2.2 C.0
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HUMBOLDT BAY BUQY (INNER)
MAY 1982

PERSISTENCE
CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT
WAVE HEIGHT IS -N—- METERS OR LESS

!
! METERS DAYS
: 0.5 0,
{ 1.0 1, 1, .
1.5 1, S,
2.0 2, 1, 8. 1, 1,
2.3 2, 2, 8. 3, 1, 4,
3.0 2, 13, 4, 1. 4,
3.5 3, 20, &,
4.0 31,
4.5 31,
5.0 31,
5.5 31,
6.0 31,
!
| MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR MAY 1982
N DATE ( MAY! 1 2 3 5 5 & 7
! SIG. HT (M. 1.5 1.5 3.3 3.5 2.9 1.8 2.9
DATE ( MAY) 8 9 10 11 12 13 14
SIG. HT (M. 2.9 1.9 1.9 1.9 1.1 1.1 0.8
DATE ( MAY) 15 16 17 18 19 20 21
SIG. HT (M.) 1.2 0.9 2.8 3.1 2.6 1.6 2.1
DATE ( MAY) 22 23 24 25 26 27 28
SIG. HT (M.) 2.1 3.0 2.4 4.0 3.3 3.2 2.4
DATE ( MAY) 29 3o a1
SIG. HT (M. 2.4 2.0 1.6
B-20




HUMBOLDT COAST GUARD
NOV 1931

PERSISTENCE
CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT
WAVE HEIGHY IS ~N- METERS OR LESS

METERS DAYS
0.5 3, 3, 4,
1.0 13,
- 1.5 13,
2.0 13,
2.5 13,
- 3.0 13,
3.5 13,
4.0 13,
§ 4.5 13,
- 5.0 13,
5.5 13,
6.0 13,
__ MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR NOV 1981
‘L ! DATE ( NOW) 1 2 3 4 5 & 7
SIG. HT (M. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
L
DATE ( NOV) 8 < 10 11 12 13 14
SIG. HT (M. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
i
DATE (¢ NOV) 15 16 17 i8 19 20 21
SIG. HT (M.) 0.0 0.0 0.0 0.3 0.4 0.3 0.6
T DATE (¢ NOV) 22 23 24 29 26 27 28
SIG. HT (M. 0.6 0.3 0.3 Q.5 0.5 0.3 0.4
DATE ( HNGV) 29 30 31
T SIG.HT (M.) 0.4 0.4 0.0
- B-21
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HUMBOLDT COAST GUARD
DEC 1981

PERSISTENCE
CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT
WAVE HEIGHT IS -N- METERS OR LESS

METERS DAYS
0.5 23. 7,
1.0 31,
1.5 31,
2.0 31,
2.5 31,
3.0 31,
3.5 31,
4.0 31,
4.5 31,
5.0 31,
5.5 31,
6.0 31,

MAXIMUM DAILY SIGNIFICANT WAVE FEIGHT FOR DEC 1981

DATE ( DEC) 1 2 3 4 S & 7
SIG. HT (M. ) 0.4 0.4 0.4 0.5 0.4 0.4 0.4

DATE ( DEC) 8 9 10 11 12 13 14
SIG. HT (M. 0.3 0.3 0.2 0.3 0.4 0.5 0.5

DATE ( DEC) 15 16 17 18 19 20 21
SIG. HT (M.) 0.4 0.1 0.4 0.3 0.3 0.4 0.2

DATE ( DEC) 22 23 24 25 26 27 28
SIG. HT (M.) 0.1 0.3 0.7 0.4 0.4 0.3 0.3

DATE ( DEC) 29 30 3

SIG. HT (M) 0.2 0.2 0.3

8-22




T HUMBOLDT COAST GUARD

JAN 1982

PERSISTENCE

COMSECUTIVE DAaYS (1 OR
WAVE HEIGHT IS —N-

m

CUUAPOWNNE=OX
oMo YOO LOoOUVO WU

DATE ( JAN)

SIG. HT (M.

DATE ( JaN)
SIG. HT (14 )
DATE ( JAN)
SIG. HT (M)
DATE ( JAN)

m

Pl
m

DAYS
31,
31,
31.
31,
31'
31'
31,
31,
31,
31’
31,
31,

MORE)

METERS OR LESS

MAXTIMUIM DAILY SIGNIFICANT WAVE HEIGHT FOR

SIG. HT (M. )

DATE ( JAN)

1 2
0.5 0.3
8 9
0.2 Q.3
15 16
0.1 0.4
22 23
c.2 0.3
29 30
0.4 0 4

—F
SIGHIFICANT
JAN 1982

4 S & 7
0.2 0.2 0.2 0.2

11 12 13 14
0.2 0.2 0.2 0.2

18 19 20 21
0.5 C. 4 0.4 0.4

25 26 27 28
0.5 0.4 0.5 0.4
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HUMBOLDT COAST GUARD

FEB 1982

PERSISTENCE

CONSECUTIVE DAYS (1 OR MORE)
WAVE HEIGHT IS -N—- METERS OR LESS

METERS

ousuouoVwouVuow

o}
1
1
2
2
3.
3.
4
4
S
S
()

DATE ( FEBR)

DATE ( FEB)

DAYS
28,
28,
28,
28,
28,
28,
28,
28,
28'
28,
28,
28,

- MAXIMUM DAILY SIGNIFICANT WAVE

SIGNIFICANT

1982

SIG. HT (M)

DATE ( FEB)
SIG. HT (1)
DATE ( FEB)

SIG. HT (M)

DATE ( FEB)

SIG. HT (M. )

HEIGHT FOR FEB
1 2 3 4 5
0.2 0.2 .3 0.3 0.2
8 9 10 11 12
0.2 0.1 1 0.2 0.2
15 16 17 18 19
0.2 0.2 .2 0.2 0.4
22 23 24 25 26
0.3 0.3 .2 0.1 0.2
29 30 31
0.0 0.0 .0
8- 24




HUMZCL DT COAST CUARD
MAaY 1982

PERSISTENCE
CCNSECUTIVE DAYS (1 OR MCRE) SICNIFICANT
- WAVE HEICHT IS -N~ METERS OR LESS

METERS DAYS
13,
13,
13,
13,
13)
13'
13,
13,
13,
13,
13,
13'

CUUAPLUUNNEO
ovwouoUuoUuwouon

MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR MAY 1982

DATE ( MAY) 1 2 3 4 5 & 7
SIG. HT (M.} 0.3 0.1 0.3 0.3 0.4 0.4 0.2

- DATE ( MAY) 8 9 10 11 12 13 14
SIG. HT (M. ) 0.3 0.4 0.5 0.1 0.2 0.0 0.0
DATE ( MAY) 15 16 17 18 19 20 21

i SIG. HT (M. ) 0.0 0.0 0.0 0.0 0.0 Q0.0 0.0

- DATE (¢ MAY) 22 23 24 as 26 27 28
SIG. HT (M. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DATE { MAY) a2 30 31

- SIG HT (M. 0.0 0.0 0.0




HUMBOLDT COAST GUARD
| APR 1982

PERSISTENCE
CONSECUTIVE DAYS (1 OR MORE) SIGNIFICANT
WAVE HEIGHT 1S —-N- METERS OR LESS

ETERS DAYS
30,
30'
30.
30,
30,
30,
30,
30,
30'
30,
30,
30,

CuubrOONN - -OZ
ovowroUVoOoUuOoOLou

MAXIMUM DAILY SIGNIFICANT WAVE HEIGHT FOR APR 1982

DATE ( APR} 1 2 3 4 S ) 7

SIG. HT (M.) 0.4 0.2 0.2 0.2 0.2 0.2 0.2

DATE ( APR) 8 9 10 11 12 13 14

SIG. HT (M.) 0.1 0.2 0.1 0.1 0.2 0.2 0.2

DATE ( APR) 15 16 17 18 19 20 21

SIG. HT (M.) 0.2 0.1 0.2 0.2 0.1 0.2 0.3
P DATE ( APR) 22 23 24 25 26 27 28

SIGC. HT (M.) 0.4 0.2 0.4 0.2 0.3 0.2 0.4

DATE ( APR) 29 30 31

SIG. HT (M. ) 0.3 Q.3 ag. o
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HUMBOLDT COAST GUARD

MAR 1982

PERSISTENCE

CONSECUTIVE DAYS (1 OR
WAVE HEIGHT IS -N-

METERS

CUNRERWDUNN=~O
oumouocUOoUSUO W

_DATE  ( MAR)

DAYS
12, 11,
31,
31,
31,
31,
31,
31,
31,
31,
31,
31,
31,

~MAXINMUIM DAILY SIGNIFICANT WAVE

MORE)

SICNIFICANT

METERS OR LESS

&,

1982

DATE ( MAR)

_SIG. HT (M.

DATE ( MAR)

SIG. HT 1)

DATE ( MAR)

1 2
0.4 0.5
8 ?
0.3 0.2
15 16
0.3 0.4
22 a3
0.3 G 3
29 30
05 o 2

HEIGHT FOR MAR
4 S
0.1 0.2
11 12
0.4 Q.4
18 19
0.4 Q0 4
29 26
0.5 0.5




TABLE 19
HUMBOLDYT BAY BUOY (INNER) MAR-DEC 1940
CUMULATIVE HEIGHT PROBABILITIES
HE IGHT PROBABILITY OCCURRENCE
cH) (HRS) -
~ 295 0. 1236 1083
285 0. 1453 1272
275 0. 1693 1482 N
265 0. 1921 1682
255 0.2377 2082
245 0.2713 2376
235 0. 3217 2818 -
223 0. 34649 3196
215 0. 41086 3596
205 0. 4542 3994 =
195 0. 4982 43464
185 0. 5534 4847
175 0. 5954 5216 -
165 0. 6387 5594
155 0. 6819 5973
145 0. 7395 6477
135 0. 7791 6825
125 0. 8223 7203
115 0. 8523 7466
105 0. 004 7887
95 0. 9220 8076
8s 0. 9424 8255
75 0. 9712 8507
65 0. 9880 8654
55 0. 9964 8728
45 0. 9988 8749
3s 0. 9988 8749
25 0. 9988 8749
15 0. 9988 8749
5 0. 9988 8749 -
CUMULATIVE PEAK PERIGD PROBABILITIES
PERIOD PROBABILITY OCCURRENCE
(SEC) (HRS)
22+ 0. 0048 42
20 0. 0084 73
17 0. 0276 241
15 0. 0748 673
13 0. 1849 1619
11 0. 3782 3312
9 0. 7071 6194
7 Q. 9520 8339
5 0. 9988 3749
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TABLL 20
HUMBOLDT BAY BUOY(OUTER) MAR-APR 1980
CUMULATIVE HZIGHT FROBABILITIES
HEIGHT PROBABILITY OCCURRENCE

(cM) (HRS)
295 0. 3333 2219
285 0. 4222 3698
275 0. 5333 4671
265 0. 6000 5255
255 0. 6667 o839
245 0. 6667 5839
235 0. 7333 &4223
225 0. 7333 6423
215 0. 7556 6618
205 0.7778 6813
195 0. 8222 7202
185 0. 8222 7202
175 0. 8444 7397
165 Q. 8667 7591
155 0. B667 7591
145 0.9111 7981
135 0. 9333 8175
125 0. 9556 8370
115 0. 9556 8370
105 0.9778 8565
79 0. 9778 8565

85 0.9778 8565

75 0. 9778 8565

65 0.9778 8565

55 0.9778 8565

45 0.9778 8565

35 0.9778 8565

25 0.9778 8565

15 0.9778 8565

S 0. 9778 8565

CUMULATIVE PEAK PERIOD PROBABILITIES
PERIOD PROBABILITY OCCURRENCE

(SEC) (HRS)

22+ 0. 0000 <12

20 Q. 0000 <12
17 0. 0667 583
15 0.1778 1557
13 0. 5111 4477
11 0. 4000 9255
9 0. 6809 6034

7 0. 9333 8175

S 0.9778 8545
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HUMBOLDT BAY BUOY (INNER) JAN-NOV 1981

CUMULATIVE HEIGHT PROBABILITIES

HEIGHT PROBABILITY OCCURREMCE
(cM) (HRS)
900 0. 0000 <12
870 0. 0000 <12
840 0. 0000 <12
810 0. 0000 <12
780 0. 0000 <12
750 Q. 0000 <12
720 0. 0018 15
690 0. 0018 15
660 0. 0018 15
&30 0. 0018 15
&00 0. 0018 15
570 0. 0018 15
540 0. 0027 23
510 0. 0053 46
480 0. 0062 54
450 0. 0133 116
420 0. 0283 247
390 0. 04469 410
360 0. 0760 bbb
330 0. 1061 929
300 0.1574 1378
270 0. 2219 1944
240 0. 3271 2865
210 0. 4500 3942
180 0. 6118 5359
150 0. 7673 &722
120 0. 8798 7706

90 0. 9841 8620

60 0. 9991 8752

a0 0. 9991 8752
CUMULATIVE PEAK PERIOD PROBABILITIES

PER1OD PROBABILITY OCCURRENCE
(SEC) (HRS)
22+ 0. 0000 <12
20 0. 0062 54
17 0. 0407 358
15 0. 0937 821
13 0. 2042 1789
11 0. 3820 3345

9 0. 7065 6183

7 0. 9496 8310

) 0. 9921 a7s52
BR-30
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TABLE 23,

HUMBOLDY BAY RUDY(QUTER) JAN-JUN 1981

CUMULATIVE HEIGHT PROBABILITIES

HEIGHT PROBABILITY OCCURRENCE
M) (HRS)
~ 900 0. 0000 <12
870 0. 0000 <12
840 0. 0000 <12
. 810 0. 0000 <12
780 0. 0000 <12
750 0. 0000 <12
720 0. 000Q <12
- 690 0. 0000 <12
660 0. 0034 29
630 0. 0034 29
- 600 0. 0048 59
570 0. 0102 89
540 0.0137 119
& 510 0. 0239 209
- 280 0. 0307 249
450 0. 0751 657
420 0. 1092 956
- 390 0. 1741 1524
360 0. 2662 2332
‘l 330 0.3345 2929
_ 300 0.4164 3647
270 0. 3119 4484
- 240 0. 6075 5321
210 0. 6962 6099
" 180 0. 7850 &876
150 0. 84464 7414
120 0. 9352 8191
- 90 0. 9906 8730
60 0. 9966 8730
30 0. 9966 8720
- CUMULATIVE PEAK PERIOD PROBABILITIES
PER1OD PROBABILITY DCCURRENCE
(SEC) tHRS)
- 22+ 0. 0034 29
20 0.0171 149
17 0. 0853 747
15 0. 1980 1734
- 13 0. 3652 2199
11 0. 6519 5710
i 9 0. 8396 7354
- 7 0. 9693 8490
5 0

. 9966 8730
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TABLE 2.1) AVERAGE Annual  HEIGHT-PERICD-DIRFCTION FREQUEN:Y DISTRIBUTION (PERCENT)Y
SWELL  AVERAGE TOTAL HOURS : « )
DIR. NNW Ne whw w asu SW
T - — - ]T q 1__- - T »ﬁ-jn—— T e ——— ——t- —T—*‘v’ -T
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APPENDIX C

WIND DATA STATISTICS and SUMMARY

for

HUMBOLDT BAY AREA




SUMMARY OF COMBINED WIND DATA
FROM -
EUREKA WEATHER STATION
AND
HUMBOL.DT BAY POWER PLANT

DIRECTION WIND SPEED (Miles per Hour) PERCENT  MEAN DHIP'D

1-3 4-5 16-31 3Iz-47 OF grESh
TIME (HEH
N 1.7 15.5 5.0 - 20 12.1 _
rE ' 1.6 8.9 0.7 - 7. 9.7
E 2.0 3.7 0.9 - 5.7 s
SE 2.7 8.4 2.¢ - 1.4 101
5 1.7 8.5 =2.8 - 17, 2 1L
Su 1.9 . £.9 1.5 - 12.7% 1o, o
b i.e =.7  o.7 - 7.9 o,
NI 1.9 11.4 1.1 - 14,7 G,
CALM - - - 4.4 g
TOTAL 15.2 s7.0 15.4 0.0 (oo, e )

fotal sNumber of Ooservation= 21,123

Data Compiled from records cbhtained {rom fureba.
Y. S. Weather Burzaou Station July 1939 to Dovenbe:
Humbeidt PBay Power Flant Wzathz- Station o Jacuor s
Decenber 19&7.
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| 3 TABLE 3
EXTREME ANNUAL WIND SPEED -
] FASTEST MILE, 1871-1978
{
i
! - 2 3
i‘ i’: a o A R
! — Ye <+ [o] 18]
; o .
’ . 0 g g 3 9 g g 3
t x £ < a o & a »
ta o u Y e e g—
' 8 E & 8 2 3 9 s c £
' - ] b 3 S @ @ @ B 5
}
} 1871
i 1872 30
1873 30 38
1874 19 27 -
1875 27 40
{ 1876 30 36 -
1877 57 32
i 1878 22 37 32 47 33 36
1879 24 41 32 26 33 30
1880 22 47 32 29 36 27
1881 37 34 27 29 30 34
1882 38 32 29 30 30 31
1883 34 31 30 27 30 35
1884 32 38 30 27 37 2,
1885 30 35 30 21 30 3g
1886 30 40 35 30 35 35
1887 34 30 36 32 30 30 33
1888 31 26 27 36 38 30 33 37~
1889 35 24 21 35 34 30 31 37
1890 34 22 21 38 34 25 30 37
1891 32 25 24 '3 a2 25 40 38
1892 40 25 21 38 38 22 49 35
1893 32 24 24 30 36 28 39 35
1894 37 28 25 37 47 29 33 43~
1895 35 24 22 32 38 22 36 37
1896 kY: ] 31 21 34 38 29 35 32
1897 36 27 28 30 35 29 37 Rh}
1898 3s 27 21 37 34 27 36 34
1899 32 27 25 70 34 k¥:} 27 39 24
1900 35 22 20 62 30 41 25 A0 24T
Corrected to true wind speed.
c-6
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_ TABLE 3 (cont)
EXTREME ANNUAL WIND SPEED
FASTZST MILE, 1871-1978
(;nph)
1] O
ord (4]
_ [0 o [ w
< £, [%] el rd
o o |8 S ] S| 8 0
o t.') § [} o] E [N (3] [ 0 §
_ ] pa o £ — g - ~ o
Al ~{ = < £ > 4] - [ Iy e~ d
ke )] o L2} (&} [o] - [
o g 18| &2 ls o133l s s 81 5| &§1| 8
>~ 3] e fry — >3 oy [25] (] N N N ] )
1601, 32 24 21 69 =7 47 49 32
- 1902 z 5 25 66 32 49 49 35
1903 % 30 2 69 Z0 %D 35 Pl
1904 ‘8 o4 31 20 Y4 ¢, 51 40 31
1995 8 5% 28 20 6l 2 zg 35 32
1906 % 59 0 0 57 2 47 41 52 33
1907 6 50 22 28 60 27 40 5 35 33
- 1308 38 46 21 % 60 2 3 31 29 20 32
1009 2 952 2HY 28 €A 28 4% 38 40 %4 30
1910 % 9% 30 32 %6 2] % 30 31 29 32
- 1911 %7 27 71 66 4 32 an 32 36 %0 z
1212 i5 % 5768 27 47 38 40 20 %2
101% 25 30 2 57 €6 0 40 35 39 3 32
- 1914 46 72 0 68 Y2 27 38 i6 %26 35 29
1915 46 25 30 es  8h 29 45 45 42 28 32
. 1916 5y 41 70 80 27 43 4O 4% 4O 37 32
1017 59 8 29 70 ) 26 47y 39 35 4% 39 37
1918 40 31 31 68 6% 27 39 %2 34 35 30 32
1919 39 0 20 68 65 20 40 78 32 51 30 34
- 1920 27 029 70 69 31 40 32 30 37 %0 30
1921 %8 70 2z 76 35 43 40 %2 47 35 33
- i0on %9 29  2¢ &) s2 46 38 41 37 35 23
1007 27 54 40 99 %2 41 32 29 52 26 3
1500 Z4 02y 6 30 38 32 3 35 30 29
192% z8 27 22 07 7 37 27 31 33 %0 35
1926 %6 8 %0 75 31 41 %2 30 41 30 30
1927 4P 78 26 260 40 41 31 %, %2 30
- P00 96 29 2h 27 39 32 26 42 .30 31
1609 42 ‘0 21 2Y W0 3% 26 3% 50 40
1940 ] 30 21 2L %8 37 3 50 B4 30

Corrected to truc wind spced.




TABLE 3 (cont)
EXTREME ANNUAL WIND SPEED

FASTEST MILE, 187)-1978
(mph)
. o :
v o, < o - A
— < el W Fy] fo) [e) =
o u“ ' c o I I N
o 9 3 3 o (] (7] 1] -4 ke
o ] c < —~ — c IS t e
"3 [ < ] m m o I a [ @ -
N @ [0} —~ ko] " 4 I
o 3 & Q y: 9 ? ? 2 @ G @ 5
> [ 5} f | o o © [ n %} n 1] >
1931 42 33 24 36 31 30 33 35
1932 37 32 28 30 58 28 40 34
1933 30 30 25 35 34 32 30 35
1934 31 25 23 29 24 30 30
1935 30 32 23 30 30 29 41 35
1936 34 30 25 38 35 31 34 32
1937 38 31 23 36 29 28 31 29
1938 35 35 26 41 46 34 38 34
1939 35 40 30 57 42 32 34 34 30
1940 34 26 33 44 40 34 33 34 29
1941 35 35 36 49 36 37 36 39 29
1942 37 31 36 45 36 35 34 34 31
1943 40 30 43 63 34 33 44 35 29
1944 37 34 35 44 35 37 30 35 30
1945 35 32 38 46 37 36 36 32 36 33
1946 38 35 48 48 38 34 33 31 40 37
1947 34 31 34 45 39 29 27 31 38 34

Records before 1931 corrected to "true" windspecd.

(Table 3 continued on rext page)
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TABLE 6

FASTEST MILE,
FROM LOCAL CLIMATOLOGICAL DATA
(Direction/Windspeed in mph}

S i s e e e - — S —
N ::: Jan | ree | maR | AR [ may | sun | sul | aug | ser | acr | nov | occ { TOTAL
Bakerafisid . 28002 _ 3929 pf35 30|29 ko2 3415 4129 25|0k 30\ 35|32 3134 30 17 35829 w
Rishop 2l _wd sl sl ssf 5y 69 w6] s Tue|” i@ 6| ek 75
Line Canyern, | . J9fz0 67417 76/07._ 6720 50f23 3407 4409 32|07 30log 49] 05 170 19 54|07 51517 ]
Bureia 6605 SISA 4B KA. 4RIY _ A9|NW 4O MW YN 35IN 34N 44| oW _585_ 3]s _ 56 sW. 56
Freonn S 260s (33W 3G altw 36MUL. 38w M| rE 255 |sd_ 20} ad v 2elime. a3bed 13
Long Beack | L1881 3718 4032 35029 4ni27_ 379 27 21l1e 23|27 23031 23 32 3434 35032 3929 WA
los Anselws Av_ _2blsd AN sHW ean_ 59l u§w 32|w_ 290sk 33lse 2| w_ ngw. 5|5 ayW 62
Low dugelsa €0 3500 ag ok qebwg g7iew wolvd 390w 320w 20le  alie 20w ad o salss z.z,[in A9
[{RTS ETR] _ 28416 _Uj 36 4420 45125 35027 3| 27 42|27 2227 29l02 33 25 .l.; 02 L6121 48 36 49
bed Blufr B 32pse 59 SE OGN SE 631Su 5015 46| NW 3G N 3854 3o 50 sn €3 SE _ 54|y boﬁc: __ 68
Sarre nto BAP__2dpse 68T SUs  €eled asfs_ 35) oW a7 sd 36lsy 3slw 42| se ¢d s5 wlecs golss. 70
San Tiego 33  _ S48 9 __ 3714 27 4. 42‘(’- t.".(-rzj S 23 W25 N 3y s5_%145 BIRK A 3 §
Se brenciuco FOB - 36fiss A BTS5 AW 38w 38 WOLOW 38w 3w 32|87 LY s arter “HSE’ L7
Son Franclazo AP 2704 54 25 5220 4016 46130 41] 28 44 | 27 _38l27_36l22 2= 25 1 20 4718 A’i*lb_” .8
Sandiarg, S 21§20 6432 7% 36 _7u036 6 591 3k 64 ] 4603 4035 45| 3L 5lda_€203L _s3ad2 | m
steren’ T i T35 3433 a0 330 T3 | 5073 | 25 26032 _2sB;__3'J w3435 ahe b
R Bevada Jd6isd e Sd_ €S9 eoe a8lew uB| kd a8 | ed anfse a3lw 2|5 sdsw silss esfsi Ten
Yioate — 26t auw o sd b arjor 8] ev 2 x szl eols sl 5. Ak 17 Wo_u'ss _ g
Foiverd Cre, 223 " sd 2w J(zJ?' Mo53002 39 33 38 Jor_bas_ashe 32) 20 4d 16 3w sef1e T g5
Les Voges 2850, sdmw_edon sl salew s |6 ne | 6 ws_sslrr 5ol ke sd e nelsa sahe T el
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TABLE B
AINMUAL FASTLST HMILE 1IN MILYS PER HOUR

Yeatqﬂf Elevation Inst. Mean Fotuzn Pericd-Years
Station of Latitude | Lorgitude Fect Height N T =t pecazd
MPH 10 2y S0 1uo .
Record Feet | l_ J Maxipua
Bakersfield 30 35 25 119 03 497 20 343 41 44 a6 €0 AN A
Blue Canyon 22 39 17 120 42 5,240 20 49 09 18 B4 90 oL
Bureka b/ 31 40 48 124 10 43 es 43 52 56 59 627 56 SwW
Farallon— 7 37 42 123 00 30 53 59 61 63 65 59 35
Fresno 3 6 46 113 43 328 20 33 39 42 44 46 43 Nw
Las Vegas 64 v
Long Beach 20 33 49 118 09 34 20 33 40 43 45 47 4w
Los Angeles 29 34 02 118 14 257 104 45 sS4 59 61 63 62 1
Medford b/ 30 42 22 122 52 1,29 20 37 a7 51 54 57 55 sst
Mt. Tamalpais—~ 22 37 Se6 122 35 2,586 64 72 75 17 79 70 KW
Oakland b/ 31 3; 44 122 12 6 20 39 47 51 53 56 50 N
Point Reyes~ 16 38 00 123 01 510 €9 79 84 87 92 84 si:
Red Bluff 31 40 09 122 15 342 20 50 6L 65 [ 7? 6R St
Redding®’ 9 40 135 122 2% 560 37 42 4q a6 47 42 sF
Reno 28 39 210 119 47 4,404 20 56 €9 75 73 82 80 s4
Sacranento EAP 3 8 31 121 30 17 20 43 59 (39 v 75 7G SE
San Diego 3 32 44 117 10 13 37 33 40 43 45 47 47 si
San Francisco AP 28 37 37 122 23 S 20 45 55 59 62 65 60 SE
San Francisco FOB 25 37 47 122 25 52 132 33 44 49 5 53 47
San JoseE/ 23 37 20 121 54 95 32 36 s 39 40 38 SE
Sandberg 29 34 45 113 44 4,517 30 66 82 90 96 101 S7 n
Santa Maria 17 34 54 120 27 236 24 36 44 47 50 52 46
Stockton 31 37 54 121 15 22 20 34 41 44 47 49 46 SL
Yuma 31 32 40 114 3% 194 20 44 54 54 (133 €3 60 av

2/ Based on 1948 to 1978 data except where noted.

b/ Based on older records which have Leen corrected.
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APPENDIX D

PLATES from PREVIOUS
U.S. CORPS of ENGINEERS REPORTS
at

BUHNE POINT/KING SALMON AREA




REFERENCE MATERIAL

FROM
U. S. ARMY CORPS OF ENGINEERS
REPORTS
Frey:mr = iaveszicaticas 2.0 SR ST P R A AR a1 Coor

Engiarers were usead to obtair & beactlgoround on  ths oo
climace, suwrfate and cubeurface so0ils, and sediment trancyor:
system along the shore beztwe=1 Filelde Larding Channel o
Buhne Fcint. The Corpe’ previoue report “Bears fresion
Corti-sl Regor* con Coopecatsve “tudy of Hamboldi ERey (ot
Point) " furniched cc:t of the dssigr data needad to formulate
our dgesign  study. Surface and subsurface natrviala
investigationz cerried out by the Corps for their “Nec - oo

vemor-ncium M=z. 1 Humrbecldt Harbar and Bay" szct paramalers Do

i tlhe b

z2l~pilee grerre and th W Do ol

struciores. Mezdeld tackground ~n the wave clurste mrtho s

bay i fne vicinity of Buhie Sp1i w2z obtairzd  froo: bt

Corps”™ “Turvey Repzrt Humbeldt say.  California®.  The

appsnded to this report ware copied from the Corpe’ repootn

>

and are used to give the reader a better understanding of
bottom materisic within the bay and ths eroszion that nas
taker. place within the Yuhne Foint area dwring the psst firve

decades.




FIELDS
LAND/NG

FPLAN

Scale: 1" = 3000°

sé%iisao'gﬁ%ﬁooo'
GRAPHIC SCALE 1" ¢ 3'000‘




3000 6000

CALE 1" » 3‘000'

@ 20—/

NOTE :

LOBS OF EXPLORATION MNOLES
ARE SHOWN ON PLATES
C-2 AND C-3

EXPLORATION MHOLE

PROPOSED DEEPENNG
OF THE CHANNVEYL
7O £LEV —-35'

HUMIOLDT COUNTY  CALIFORN/A

HUMBOLOT HARBOR AND gAY
NAVIGATION CHANNEL IMPROVEMENTS

LOCAT/IONS OF
EXPLORAT/ON KHOLES

FILE NO. 5§~ 85 -3

-

Pl ATF r—t

——




.y — "~ e

20-4
S July oM
£rav -150
P, T BC
Send groy, derse
o 'Y .
I~ 7R} G
611 Send gray drrse
| e
59—
3 s H{IFIE T 7ex)
" ——
o HIE=R
lal 2]
s ot groy. obnse,
fine, claen, wat.
e
o E=R
2
| HE—&=R
e 4@
.  groy. fine,
claan, paar by g aded,
0 we?
N
_20-1
ety 1974
£haw - 280
Dot AT BC
‘ Sitty Clay darn
yrey. s0f/, werf
2¢
o Sandy Clay, Fem
52 wet, Fiae sond.

SO0 9 L-8 207 206
Dsuty 974 Cline 974 27 June 194 7 sune 1%
fray ¢ {e. 400 7 Llav 335 Loy 340
Onpth c s mr e [ 0a, 7 Luprh 2T BC Onsta_ KT 8¢
° Jand goay aease YOSty Sand rmy o 5 My Sand 4Dy wed “ , " Clay gray
1| 7| Fone some ne e tmie fae o Ty dense, very fine, ‘a 2| sayers of 5t
. roag-enr, oas.ne! ' L Pume o ehte wa? JTIR_ - con! A, Frogment,
I A ’ 17 layers of sea cs ¢ o e/l ¢ agaents 2t
4 vel OV owd ocimr onal he
PRI ) e old T
7%, 4R T )
- SAMOA CAHANNE. o e e e o ——— i -
20 /8 2o s0 20°3 2o s
16 Jyly 1934 ‘T Sty 1974 28 June /974 27 e M
Ehov -340 Elew 210 Elev ~270 Fiav &5
oy 2 Owpta PT Owpra MY 4 C .
Send gray fore mo KJ‘d oy far e abed Cloy #art pray . S50 teansa
3ane she ¥ fragmmh, D fregmeats ot $00Y wet, s09, Vo oearyies
.t wet [FwoAl at m‘{!!'ib A o orpanie morte:
’t Sond gruy V.oa .o ~
. C/oan occas she!
ggquh,-nf
4 [T =
a3
. {#A&=3)
~t}—
J {7 oAl
,)v»-;- 2375 4}
L o
e - EUREKA  (MANNEL -
20-/2 20-13 L2 2015
I sty 1974 1 oly 1974 Hovly 1974 Irely (AN
Eler -285 Erav -280 Elew - 265 En, 80
Dapts P &C Dapts PV Oepta A7 0¢ Dwta 2t
ity Cloy ot d Siity Sand, g-uy Il Sand, qray 1aase S.my ey
' Vraie of toad oot rasia Line, et of lrn o
j!___o__‘ ot i 6’1_”&,-»» ar. Prog ment,
N eler] Sandy Cray #£om, . u ST I WL NI
. -
5t wat Lone raad ; Sy Clay. geay P S.10y Sand da:t

FIELDS L ANDING C HANNE L

Virm, et

yray, dease fio ant.

u o/ bon drwtea rhely
ra (('_!!IL’ 7a)




ﬁv L 2 ay 3 'v" ’ I hadl N o T o - -

4

b CENEFAL NOIES
! Elevations ad cure uppror mete yround suctfuce oF boing

b 2_&6 207 206 locat.on based ¢ thy Tarem ¢ F MeS - (ou - Lom Wale s

; ~~~7,;" 27 dure l;h 270une 1958 € S0/ desceptions s tes. s bed by ML 0ld o0ty @ct Sben A
LN .
LT ,EE,!_‘;,_“:; Liae 33 e (P/;,"_uo B} rae ,,,:, o/ r»:,.., s ong w th kebermtory g,aaaf,.«::qﬂ
3ulty Som ey, Sty Sand 4 vy ed °f Llay gray Firmn v £ocalions of «anation Aok alft shuen on « o
£, towie Fne, . 2t] dease. vary sime £ 2] layers of sAG/
i . Aumeiws whily -t 5 03] Iz 4s, wat
o atpm—y T st eIyl =y < g menti e E£CEN,
O) and octws.onal Phe
skl 0\ gy ey dene PT + Push Tube “anpk
TIN, IV T a) |
(BY@X_Ta57%, 77 e C desoratory swdoton Tes?:
wrove! /8%, Sand 12%, F.aes 1005
;
C 8. = Proposed Charne! Bottom
B+ Ao Mecoviry
[2212) = Moturcs wor: conmnt 24
CHANNE L - - - e e -

8 C = 8low Count: Number of dicws regu-rwd fo
drime o g neh deagpetrs somplr D5 Fref
vang o /90 - povnd hammes w.th o I0- nch
arop

20 s0 20-3 205
. 20-2 e0-/
17 duty 1978 28 Junre /976 27 Jura /974 26 yuner9ie 26 Junal9P¢
{lay 210 Elev -270 £l 06 S Eiev - 185 Elev -2 0
“';P' Oupra AV 4 ¢ Owa AT Oaprt »r Opra Py
. o4 i Mothikiad Clay dare M $.17. Yann.sh gray SH gray very ° Clay . dert gray,
e . l'g-'nf! 54 $007 wet, 109, 4 _vary iehY, wat [ 2ell trace of t0/¢ /O orgenc
ot e ; ol o-gonss myrie: Jew, we? mov/es, wat.
.3 %5 Ve : Clay. doegoay, + Clag ders gooy o
8 P salY. Agaly Sl 18R oryarn
’ sed gruy V.me, R ™ organn  wef. ~tlar, we?
i Cloan, octas she ’ o £
avanls, aset
, -{EE -
2 ‘A " 71
HETex) »” Wy Sand dars
-t -t oy, free, [onse,
e et
9
LA . Sand gray fime,
wy Move gt oW, wet
——— c ~— EUREKA  CHANNEL T e T e
NoTE
Additorno! /095 of sxploraton hoks in Lvrexa
chAonae! are shown on' Flafe C-3
2013 2014 2p-/5
2 hly 194 Hovly 1974 ety (90
Lla, -280 £lev-205 £y - 80
Owpts 77 Oepra A1 8¢ Depth A
L ) Sty Sand, yray ) Sand, gray. ronse, ‘ SHy Clay. gray.
. /asse. fina et ' liem wy oot onal shell
o " s akt 2t Prapmaxt, wat
- R [ 7Y IR
.. Sy (1 . P
P ’y Clay. g-oy. P S.1ly Sond do-x -
Firm, wet 9oy, done fime ol [:"'
'E“" dow s thel 1t -
73 d [ 1~ ey | a——ves)
ANL NG ( HANNE [ ——————— ————
2 L A SHMAS SETRC? e Asstuob

> VB BT COUNTY C A BB
MUMPOLDT NARBOR AND BAY

AVIGATION CNANNEL INPROVEMENTS

LOGS OF EXPLORAT/ION HOLES




-

W

P P eammm o 2o st ek ondiihant v ) e o -
20-28 20-27 2016 2026
2900y 1974 29 oty 30 4ty 1976 23 iy 1976
Etey ~10 Elg, 260 Eie - 340 £fav. - 270
ooy 1 2% Oapd 27 Oopt 2T
Send grey fiee Sond. yroy. fine, s Send gray Fine | Sand gcay fine.
I chegn, we! ' claan, way she¥ e clvan, wel. chean, wet
.‘F‘{ S ] 'T"-"':""“' et rareen] [13
aoe
sa {,] | oz | P
I he==n R “
R o v R person]
I
rep— 4»3”4"",“” 1461— af
. o conrsa, <lran. <a ¢ Lg%
¢ et L | Aa772) ]
~ WAl T TSend groy. #10e. “
,:J # | ciamn, somre saar
L 20— | tragarents, et
288 Sond. gray fime. ’ ray
Y chren, —at . atov=ly)
sl L Nad eeB) 79—
’ r-(EZ.iiJ
ni—
a A
"
20-2¢ 20-2/ 20-20 20-19 20-/7
19 Juiy 1974 18 Juty 1974 18 Jvly 1974 1800y 1974 15 ly 1974
Eler 340 £¢r -26 0 Elev. -24 0 Elev -340 Erev - 320
Nﬂ.’r Sond! Depmh PT §¢ Dyﬂ," Sirs “ pv,", s a-’u.—r Cond
') | pray do Mok Vi ] Sond, g-ay. #/ shed it g Adock, ond, gray o biock, e aeay
- Ve, cloom acat ;, ! ol bopyants Lo .r,n:yau, R Fove, choan, et o —et vy
ot Ga7ect.) l‘%"‘* X ' 1 2t Prodebly 1s. 20 Avarerovt 4#—] (] 2t “{dacsen
a Fragmead (4 me % -
P 4 oo %
2 e a e ) ease Sond
* - L pody. Froe st
of '—J
La |e sS4 /008
ot
- NORTH BAY CHANNEL -
20-34 20-133 20-3 2b-30
24 May 1975 23 Moy 1915 22 Moy 1975 22 May /975
Lhev -45 5 Llev 40 0° Etev - 420 ey 385’
Depm »1 Depm, 21 Deam P17 ongrn »r
¢ Sond gruy fo ‘I Sond, grog, drrm #%e 5.1ty Sand, gy of Sandy 5.7 bewn
bl x, Tense 14 rery fne t0 Ve, & dense, wet ITi - o grwy worthd,
tre numeravs L1 T a8k r A >0t we?
shest Frogmenty, [‘,T 583 };‘] o \ Sty Jand. gray
-t (i3] - L eose we?
~t4 . ::T;E
*)
-—— —me— NORTH BAY CHANNEL - - - - - - e LKL A




m—————m ™ v o -
2076 20-26 20-25 2023 20-2¢
3044197 22 ily 978 22 July 1978 Miviyidle 19 Juky 1M
£y - D00 Lhy - 270 o~ fre <270 Elev - 330 Crew - 250
Onpnt A7 oy ~m _ 8Y Dot 2T Ouwrss AT YT
s " Sead gray. frme. ot Sand geay tine. Sand gray. Viae ‘I “ '.}“-4 goog sme
N ' Con. wal. chen et Claan -ul A Vo modiom w. some
L .t {sa ] of gases.) ot —“'T, toen ath | 2eer tngmeets.
3‘-"-—1 e .t N | %;ﬂ
E‘l | Pume,
. " s "b_* lhll‘::?.l;
3 Fragments, roce
@’ ca " O
o Hezees!
»t re? ¥ Eayry ) .
s
i -—'L—'
2p- 20 20-19 2017
18 Joly 1924 184ty /974 15 sly 1974
Elav -340 £ley - 340 Elev -320
Papre 2T o . oom 2 Sond, “ Depra _&T ’
1Y, gray o k,  gray fo bio &, Sand, gray Fire,
LB orgenn odor, wal e Fave, choan, et oy ' wet vy clagn
I Prosably 1ne 26 avawaraws 148l 2t I—Gam)
! Fragmect;.(1a e %) cp 17
oo Sond 2
1. Legend ond Genere! AMotrs ars
shown on Plate C-2
2. Add.f.one/ kogs of exploration holes wn
[ 20 (Amt-!tl en shown an Mefe C-2.
NORTM BAYy CNANNEL a
Co- N 20-30 20-29 2p-32
22 May 1978 o7 May /1975 22 Moy 1975 22 Moy /975,
few - 920 l/'. 3ss flev ~330 2 t;l:y EATX
Degth =T o .
a.“‘ Sondy 5.7 dewn TR T 3 bown ro or }égf:r;;;;,
» e " N o gy morred, 4 groy motted, /g -.:
“ae 31 sasop <ol \Sal? we? sl ? = ooy b Sand. qe
1 " L3ty Send, gea of sewid we? y 97°y-
[+ 24 y 9oy Sty Somd loose wel
43‘- et Y. n__E P4, 88225 41 m/f.
\{u‘:&,uu roasd] z4)
- - e FURERA CHANNEL - ————— —— [
— Sesevorien —
sivisiond
-h -~~ S RAROD
? O Suma—
hmw
"_'xo o o BT Coum ity Cac,s ovann
—— 1UMBOUPT NANBOR AND BAY
NANICATON CRANNLL 1 MIROVERENTS
LOCS OF LXPLORATION MOLES
£l -
- g i
COMGINL T 1 BTRC) Engmeoe — 3 I‘; s 3
PLATE ¢ 3




¢ NGINEERS
—vo T
. ¢
. N !
s 2
Carrg So0e ¢ ‘. .
Sesdy S 7 -
- Iy /g RS e
re0ce)] ? ‘.
o o N
. | $ ity Sasky [iflg W 0¥ *0® -
30— .
Q : : —_— -
Y oTTiseets 00 preen ..
/ . T
/ . . $.1y Sead compec
L e
’ by ~ ! .
raRuaven ., q
. < x
| Seas comescs foae
0w~ . -
1 i -
(J '°$ iy Sead B Grace Cempacr oyl
) e
Lo l6rece see s o
\ o
pLace \ =
woLf W # 7
e
o— =
‘Sendy 500
T
, Bucrrrsit O sty Coor b e s ver
L oA
L» RELLLH wert eigens
0 .
o !
R : e
N b
5 * e s
; : S
i & e Semar s e e
i .0
S vy Seae bices grer e b e
TSeens s v aar
PUPEE
Secq s cun
30 L
S ey sect aee o .
PR P “et e =

\ Soeapis wo & -
\ Sems 0 W i _o® o .
\ N )
s am N , oo
\\ . B A
\ Sempie Ne } @ . N
N s . Sy
/ W\ Sees s w3 " ¢ : ‘)
/ \}% LRI TR 4 '
s Y !
’ > ‘ ‘e / g !
/ -: ~ 7 A\l \' ":“ B : . B i h v ‘
) j . YN i
,/ / < |
S |
>
=/ ( .

PL AN

coo .
WM A o — — e
s oact moee

Y ties Lamo me

kY,




0—-

Ses0s S s < 0y #eee tim

$ 1y Sass, Cigg ot ‘@

=C. Ul BOP
DR

“oLf %0 P a
oest

Seses &

G 3 e bmme im R
T A T pes

EX¢ . 4 8 an

Seer $ S any
— Seat sae poce 4.0y
oy _i3ecer 5 1 biees e ol voar tomsect
Ta.
Sese compec- 6 ') Sene compect fonte
wrsom -
o
wr—
Secs compecs f v
N S r 1eevesd Grere comper
r 48 vy Sees compoct
o) Sy Seer 8Govce compmer G T sec
Soav sos o cvm
2ol l6-ses sew e na
oLt %0 0
"
o
Soars 5 e ece
€0, cere 1eme
o or scrrme ¢
"
“o t wo st [
y PE "
e .
Somer s
o
S.0ts Cap bows e b or e 0 sene
S seca e agenc
S g Can boe velt 3 oen
TS s Sest boe po. one
3 Sese pes g or N
[ re. 1 s0i LR
Seser 5t g0s me s ~ies . N
(S
. Cmrer 3 0 g m R
L P P S R wooo .
N !
N Ciere S 0 4o g
: St Cowr oaee ’
oo o
~ S#ed ur & 4. wrae
R T . . Lt eree
[
s T
Saes bricas gier 0oy s e e
e ey
.. .
. -
e
. ~
‘e .
.
T b wee ot ege s e
e e
PRI
“ Gane ieeeniee
. .
e an
.-
: PRI . 2
P
s
. b e o
Ce
. Ce B e e
. sese Ler
N - 5 LR .
' L. .
. FENTV I
' . P
e eee
o
-
" se
T
g
Lor s ers
. cerd g e a
L )
R Y T 1T
™ . co o cagrese s ae

“iit wo ey R
e °
L ieer s o, :
rer 8 Bene 0ner 5ty Seee o cies
o S
< Beser Sy Cayp ue IO

5 s secds Cop k.t .a
e

€ arts Sene o

T CRUTITRTN T 1

00 @e ga!

N R R R YA LR

0.
‘fl;', L SEEEET T
pog e -
TS Coes acoma =, §4r et
| F—Ss st
o § iy Sone B by 5 . 8 v e
20+
atear, see 40t -
.- bt
) vy Seas geay tae '
. -
304 5 iy Sess ey tier s eser
v TTSeade N e gy R
-
S 'y Seas
Py Cur prap v v
s LE-A) -
ver Cesre 5.0 ¢ .m
.. . e
PR
Sece om0 o ever I
. L P I
Seat s1eGrare bicas ¢ oy rs
: 2
A e e
se 0t 5 s Ser# en€ L-8er 2

=o(t w8

P
o .o
of
|
o
o
I
0 -
n
. -
<
.
. oo 0o -
Y
* sce
s H
Y :
N ~ S opee o ome e
.
.« comper e ar -
BN -
[
.-
o
80

weres
r000 vaioer o -
Ecovar oas 010 se1eq 0a

#faviTaic een ar e’
ompites fom
PC @Y auger re e
Srore et a ¢ .
Corps tlng arrin
-rGar .
Cowps ot fag saris Boecs ors
Sempirr fmecons .o

v re ea

as brmer
raceians of tampas S 85 1 SIS T LAuces I

TEOF CALFORMA COOPENSTIVL B AL = ERCH TN CONTBN, S1 g0 0

* s
BUNNE POINT AREA, WUMBOLDY BAY. CALIFORNIA
LOCATION AND LOGS
OF BEACH AND BOTTOM SAMPLES
AND BORINGS

SCa.1 sy aven

s
e

TR PRI PTRT QPPN R N P T R
ase s e f LT 0 SLBRN: Baiett L e
-er it ons

934

Corenns o8




P08 O - 38 ( Follews tees) Mo

CORPS OF ENGINEERS {

gt
—

to peveeny

- 0
,
v | SEE

' ~.mbo et Be

YELOC Te RanGl @ €3 PLS wm

.« s ——— \
L —
2ecoe, WD

WIND DrAGRAW
—y RNy

sasre & oeut

BT oCAy Bt timtea (a0

B R L P L e SRR COR Y}




.

AmcaTa

" CROSS-SECTION N-N
TYRICAL OF EXISTING RiPRAR FRONT NG K@ PR ® THACKS

cergrier . e e om0 80

s
- oLt 9 frcm kO eis D

CROSS-SECTION P-P

TYRCA. OF LA 8T NG B RE LT SELETWEN
[

s e A Teet e se (8t Geps ot

e
Tee AT Bser tra

Praprtt (oarcu s srime vy & —

it e Y mton

oot Le o peLwee
e voen.

LI LT ¥

. e 0t s ”"
e AT 000n Y Daten 5.1 -49

STATL OF Cov FORNIE COOPEAATIVE SLACH EROS O CONTROL 3TUOY
TS B.~NE POINT APEL, HUMBOLOT BAY CALIFCRNIA

e mere LOCATION MAP

otn (0w astie

NC 3CE DATA O Nan toanr A€ cac

wreed o, i&




YRS O - 18 (Poliowe war} Ne.1

CORPS OF ENGINLERS

265 e o arr ot
- ST Tl deen
£.at
401c potes v w0
Beach 4 1 Scmg L e vy Reet
- )

. _‘
e D
TSfiia2 ag Grouee . . ( LN Qeer-y Mua TN

el 2T el
BEACH FiLL AND GROIN PROFILE T - -
NWPRR FRONTAGE

~ -
/’\-, Scoas Q
TYPICAL GROIN SECTION cowiie I
= e ]

S R S TYP'CAL SECTION
R REARWETE R
LY N R OFFSH(RE BREArwe'E
* —_— R . 74.’—- -

Ceistiag won
A3sumed ia.1.0: Posit . on Lawr riace

of #upoie Mouag Segwer —__

anicc sered Fiae. Rey-t.ea
atree Scour @t tee __

=T

£1 07 ng Grogmd Giae

(YT Y = < 4 o
Conmared e
Lemir of Stser o
TYPICAL SECTION GROIN PROFILE e ’
NEW RUBBLE-MOUND SEAWALL BUKNE SP T e
NWPRR FRONTAGE 7
R  FEES T i
e

Fra H’lz—'——f’.

e
£l 240 e
Fece Srame 9-lea Arecagy
Assemed 10:1:0) Pasition of Mbdie Wovsd Seeveii—y
Aatigip0ted Fiaal Posities Alter Scour o Toe

TAJBBLE-MOUND OF F SHOKE
BREANWRTER, FOUR DETAINED v
‘ECTIONS £ACH 500 FT (ONG,
TOTAL LENGTH 2000 F7 i F

irerny

LI ST TRR. THACY I
(Foem ae: 50 Pagre, ~

v
—%
.
.

- i
TYPICAL SECTION \ U S
RECONSTRUCTED RUBBLE-MOUND SEAWAL L. \ ' ' !
NWPRAR FRONTAGE //
¢ . . R \ -
£ 2 aar s 3 /
iz [aciGumenT oF cowsiobmer! . o
s {S€awace, 2200 F7 Lows | N, ' s
) ko — A %
Sriumed 0000 Bey 1i0e B < d ALIGNMENT OF RECOMMENOL . | \ fav o 2G84 Ssace Y
e . SEAWALL, 800 FT LONG AN ALt N ese =t

darciouted Foagt Sacnorge

Past.on 4200,
Seowr @t tog 2
Eﬂ .“'
VS ¥
Ny
PROTT 2T

RECOMMENDED STONE
GROIN, 790 FT LONG

~ Earpring G ool Limg

TYPICAL SECTION
RUBBLE-MOUND SEAWALL
BUMNE SPIT

y " . Propssed Ripres

et o $rain

tiurer pronter o
sacomoar of 1arge stone




K

q . e - Lo0re 0
- L Y Yo ]
b £ooa

Seiiey Berar
DY)

- - . Pratit ! "

Qﬁ\{‘ v € pratie!

Largese s 14

- 1
[y OC ML w
— — ~l T -
- . - 5‘309.-”, Aua L Ay Esisting
€107 a¢ Groues . as O Te ¢ oas £ 29
AND GROIN PROFILE T e ’

R R FRONTAGE

b oA - TYPICAL SECTION
OFFSH(RE BREAKWATER
b - A
- e
e t wwe oot
- _ 535 A e e
e

fivnc
fereo . . 7/ /,/
C Lot o, Growmd Lone /

wiw
— —

GROIN PROFILE
BUHNE SPiT

Brxrrdee_= .00

it eee———
Frrm b e P orionns e T
5 eer r
e

P

e \

X \ , Cromg: x‘.‘ -
ver Tiecs / N ("""

£ IBBLE-MOUND OF F SHORE
E9EAKWATER, FOUR DETACHED

“E£CTIONS, EACH 500 FT LONG,
i--J roTAL LENGTH 2000 rr

N

dverage Weve Covrr Matient
(From der a1 Paore; ed

w

1

J

[
)

1

ven vy

| |

2ICESE

i

feonriag
* sras wert

UGNHEN’ OF CONSIDERED
RACK RELOCATION

[aL/GuMENT OF CONSIDEREE]

7

L,flmau 2200 FT ( ONG }\ \~_ |

ALIGNMENT OF CONSIDERED
NEW SEAWALL, 3300 FT LONG

‘L/GNM[A/f OF RECOMMENDED [0 o PC 8L Co Sevsnn
480 €0 Scene

SEAWALL, 800 FT LONG Cooring Warer t“.o‘/ f ~
"\ 056narge Atier . o ('o /r s
Tr arng #oie

Suirnend

RECOMMENOED STONE
GROIN, 790 FT LONG

o
-, &
Y”"’v +7 ) % Il
\'. ] r~nty iyt oy
Stoee Piges
S voe Pie

Proposed Mipres
o Broin

o
0
-
wsece

(

$TATL CF CALTORN A COOMIALT.vE BLAC 120300 CORTHG STUDY
2u~NE PO NT AREA wUMBOLDT BAY CALIFORNIA

PLANS OF IMPROVEMENT CONSIDERE D

. e ager A0 4
Ga maree

Y RLLRIR Y '-n.“ [T
LRI,
4




t IRPS OF ENGINEERS

NOTE S

All gurveays by Gorps of Engine

Topogrophy from Corps of Engin
of November 1946

[

[ e =

scaLt  reer

L




\\

= —
£

BUCKSPORY

/

a | -
\ T «
\\ e
\ W AR
\ | CR
' . |\

0/ L % Ak
\ (‘ ' HUMBOLDT BaY
(S LEGEND Cowonmia |
u/ } ’ s w30 DEPTH CHANGES BETWEEN
MHHW —_—— —
L /O vorE'S- ! —— FIELOS LANDING CHANNEL
“, % \\ ./ ) All surveys by Corps of Engineers. Lt ——— AND ELK RIVER
.Y Y Te trom C. 8 -
RARRY ey S e e 3, . =iz 1939 a0 s
5% Ve o 00 o0 30 : —-— SAN FRANCISCO OISTRICT
/ )l / / o CORPS OF ENGINEERS
t L . 10 TEPOMART 1oe
S— = o me APl rigd




n
x
w
w
z
o
z
-
L3
)
"
£
b

LY
-

e 0 ¢
C AT U




e \

e /
Sy
', 2,
AN
I “‘f
l'/{;}v // \\‘
Ay
s
S e
\ Y
\ 4 A
// //"
NN b A
\ \>
\ \
\ \\ !
NN

US. ARM Y

SUCKSPORY

L -
\
\
] N
e
/ ' la‘ “
Il /
7/
/
/V\
e -
/ LEGEND

~oTES
Sorveye of 1946, 1086 snd 191t by
Corse of Laguneey

Tapogrophy Men Cerpe
survey of RNevemper 1946

o Sogironrs

HUMBOLOT Say
CALIFORNIA

RELATIVE POSITIONS OF
MNHW AT VARIOUS PERICDS
1854 — 1926
N3 et

SNgET Mo ¢

SAN FRANCISCO DISTRCT
CORPY OF TnGINEZLINS

aPP.l RRR-Om)

, ”e ¥ W

N—




CORPS OF ENGINEERS
[21" [
Q
~N
&
~
Q
A
Q




'R Y .

BUCKSPORT

3,
Y
s
e

LEGEND
——— DR
. ey MLLE)
_ - [{2]1]
e L} ]]
______ ey
— i — e

’ g Ve nores
v, -5 . a1t swrvays by Corpt o Engmowrs
- T Fg Ll Topoprophy Irom Corps o0 [ogisvers
4 /(/’:'T:' 3 . : swety of Aevomber 1904
5 Pt -te, st 0. ! .. .
7 T MuMBG DY .-
ey , ,

=~ . l HUMBOLOT DAY
' CALIFORNIA

RELATIVE POSITIONS OF
MMHW AT VARIOUS PERIODS
o 1928 — 1948

R4 "2 SwELTS SNELY Ne B

AN FRANCISCO DISTMICT
d - CORPS OF ENGINEERS

- » susevany wew {

1 weur reo APPI FlOR-SH.E2




hadn 2

APPENDIX E

CONCEPTUAL PLANS of ALTERNATE DESIGNS

at

BUHNE SPIT AREA




T T -
m
B
100" BEACH
50' BEACH
2" !
i ]
5 - - -
- 13.8 e T
s.',o-1 m. 250 l zog_/-»/”",\a/;/
> i A— . e AL S SR N
6 TON STONE
BEDDING STONE SECTIiON c-¢C

TOP OF ROCK RUBBLE- MOUND
BREAKWATER ELEV. T.OMLLW.

4.0 TON NOM.
6' ROCK RIP RAP - 400 m,,fj
COMPACT EARTH 1 ’l
OR 1.5 0
QUARRY WASTE .

OR 1 s' 2
SAND DIKE CORE = TYP

2' BEDDING LAYER

SECTION A

N

VARIES
13.0 AVG

g
o

2 0SB 060 O, 000 4. 20}

i/2 TON TOE ROCK
6'x 2'EA.SIDE

A PROFILE SECTION
400 LF. OFFSHORE BREAKWATER

ROCK RUBBLE
TOE SCOUR PROTECT.

TOP OF GROIN ANTICIPATED FUTURE ( DESIGN)

[l
APPROX. ALIGN. —‘{

AT END OF PILE WALLS IF ROCK RUBBLE BEACH FILL ELEVATION oF GROIN
! TOP QF PILES PROPOSEQD BY
: Trey o\ L pe e
_+a}l T Y T R SR BT 0cT. 1936 o=
. ‘ ‘ 1400 LF.
4 LU. ;, ‘ . GROIN
2 ~/ ! ‘ ‘ ANTYCIPATED
i el 0.0 4 Lo forne
~ A — - STABLE
t BOTTOM OF annso woap s SHORELINE
' ; LAGGING -5 ALIGNMENT
| . S —4-10
I t i -16 i_._T;o_'_-ls A
PILE TIP ELEV. - 2o -8 F 22 L-20
| “ge | -214 { i
1400 1200 1000 800 600 400 200 0
PROFILE SECTION 3\
PLAN 1400 L F GROIN TRAINING WALL O 500 1000 1500 paa
A e e L
SCALE "= 500 FEET




. 4X12 TREATED TIMBER
100" BEACH / LAGGING 8'LONG
_ BETWEENPILES
50' BEACH ;

Is Zuax. DESIGN
0 SAND FILL ELEV. 1000’
. - T : H.P. 12X 74 PILING
’ s /u 8.0 SPACING
' - le? P '90 - R S o
- T 50 ) »\(/ v /(;G ELEV.VARIES
L-" ¥ 00 TO-2.5ML.LW.
d—
SECTION c-¢C
PILE TIP ELEV.VARIES
TOP OF ROCKX RUBBLE- MOUND I ; A
BREAKWATER ELEV. 7.0 ML.L W. ) FROM -20.0 T0-26.0

400 )
/ o  TYPICAL SECTION B-B

STEEL H- PILES WITH TIMBER LAGGING
USE FULL LENGTH IN ALT .2 AND
- 5 FOR 1000 L F INALT 3

T
V e
z 300 200 100 0.6.

ICK
PROFILE SECTION COOLF
400 LF. OFFSHORE BREAKWATER RUBBLE
LF. OFFSHO W NoUND
| BREAK
TURE ( DESIGN) APPROX. ALIGN . — WATER
'VATION OF GROIN 1
15 PROPOSED BY
USCE ON A
——— CT. 1986
. _ 1o ocT. 193¢ ¢~
1400 LF.
F GROIN
5
ANTICIPATED :.s.. #9872 USGS Wap of Fields
- 0 FUTUIE tandt l..-u ropresents the ’\‘
~_7__.. STABLE s liw ol e W dater ‘F‘
%000 SHORELINE e Gt i e LU B g
-3 ALIGNNENT byl St
€ 7y Wpdrograghic Surwey Cemtract -u
from Mabolge Ca. Aerial Photog
. -18 L-10 W :-I::n at :—n 2.8, on Wy 15, 1902 Tride
I e om BT s gk o = o \
Eurela ,{MI&H tnc . property
- 20 Xl
200 o}
SITE PLAN
l
ROCK REVETMENT PLACED BY
wWALL O 500 1000 1500 pgae anp HuMBOLDT cO.

IN FALL 1982

SCALE I" = 500 FEET

_




- T0P OF PILES AND
LAGGING

ANTICIPATED FUTURE { DESIGN)

TOP OF ROCK
BEACH FiLL ELEVATION

RUBBLE - MOUND
GROIN .

1400 - A 1200 1000 800 600
|72 J \
+ 8 —+ - - 1 - 1- - v R
!
!
|
0. jﬂ'—’j‘-\‘ﬂ' 1 - ;‘;
‘ ‘ BOTTOM OF TREATED / B
I I 0 ) | Po— -
. 4 L a WOOD LAGG ?'JG 5 . 10
. 16 -
TiP ELEVATION- — o - - — T %
FOR SHEET PILES - 24 22 --2C
//
TIP ELEVATION —
FOR HP 12 X T4
PILES »B
0P OF ROCK PROFILE SECTION
RUBBLE - MOUND GROIN 1600 L.F TRAINING WALL GROIN
+12 }
2
, r |
A - ! ANTI(
[ . | FUTU
/T cc A 00 o) | SHOR
ANMTHOIPATED FUTURE (DESIGN ) —~ ALIG!
LEACH FILL /
’ -
APPROXIMATE B
ALIGNMENT OF GROIN ”
PROPOSED BYUSCE
PROFILE SECTION ON OCT. 1956
200 L F GROIN
6 4.0 TON NOM '
ROCK RIP RAP 1600
GROIN
COMPACT EARTH
QUARRY WASTE 1 + 5'
OR [ 2 Trve ol >
SAND DIKE CORE : w| <
] -
«|°
Sim
722°506%°0 0Pt DR "0 U2 00020 % o8 . 50 , 06 wiis °
Bare Map 1o 13T . Map of Farlge o
I /2 TON TOE ROCK ‘aniist hsdmmuie e

wter
- teet neiow

2 ' BEDDING LAYER

appron Line of Mean
Bepat,
Mean Lower

W our e
Jow warer MLw Matum
Y
PR L TR A
. ontract and
. Phatography
AR R LA YT

6'x 2'EA SIDE
L

SECTION A-A

are
at

see tromothe 1ait

properes

B map

PLAN B




RE (DESIGN) "+— TOP OF PILES AND
LAGGING

ON

REATED /
G N

[

—»B

: SECTION

tAINING WALL GROIN

APPROXIMATE
ALIGNMENT OF GROIN
PROPOSED BY USCE
ON OCT. 1956

1600"
GROIN

CRIN
Base Map 14 1977 USCS Map of Fietds

WCK nging uadrangle
Shore fine shown represent the
v WEe 1ne of Mesn Migh Weter
= MeRth oatours are in feet he i
war © e varer (MLLE) Mere
=7 tepth comtours | @
HPTeA ted Teom a July 1980 1 o
© - wedrographi. Survey Lomtreit and

e
ot

' b4t fa Meriel Photography
sher at 40y s om Mey 2% 19T (Tige

f14 wardinates are from tSe it
Hiate eatem loae 1

tareda hioha ldees  ta
Te fstahiiahed from PoooAb c wap ot
eoands wmes 8102

peperry

——

4X12 TREATED TIMBER
/— LAGGING 8'LONG
BEYWEEN PILES
- 4
~ 3
Zm\x, DESIGN

SAND FILLELEV. 10.0'

. ~—H.P 12 X 74 PILING
|~ aT8’-0'sPacing

Eulbe :
w1 40.6.ELEVATIONS
o  0.0T0-2.5 MLLW.

—r

PILE TIP ELEV.VARIES

/ FROM -20.0 T0-24.0

TYPICAL SECTION B-B
STEEL K- PILES WITH TIMBER LAGGING
USE FULL LENGTH IN ALT.2 AND

FOR 1000 L.F. IN ALT.3

ANTICIPATED

FUTURE STABLE
SHORELINE
ALIGNMENT

-

) 500 1000 - 1500

g T S

SCALE "= 500 FEET
SITE PLAN




TOP OF ROCK

RUBBLE MOUND

ANTICIPATED FUTURE ( DESIGN)

BEACH FILL PROFILE

TOP OF PILES AND LAGG

#

4]

GROIN .
r’A —» B
+i12 1400 1000 600 200
ve — — aJ_ U S - ]
1 . S
06 "L o ! o !
BOTTOM OF TRE - '
4 A WGO0D LAanTsz ATEO
- le
TIP ELEVATION FOR - - 18 -6 "
SHEET PILES J . ‘
- 24 22
TP ELEVATION FOR ————— L »8
HP 12 X 74 PILES
PROFILE SECTION
1750 L.F. TRAINING WALL GROIN
TOP OF ROCK RUBBLE ANTICIPATED FUTURE (DESIGN)
MOUND GROIN BEACH FILL.-
12 ' A ’7\_
Z 200

200

100 -10
PROFILE
200 L.F. GROIN

COMPACT EARTH

OR
QUARRY WASTE

OR !
SAND DIKE CORE

2' BEDDING LAYER

PLAN

APPROXIMATE ———-‘

ALIGNMENT OF

WEST

RETENTION GROIN |
PROPOSED BY USCE IN |

SECTION JIIL PROJECT IN \
SPRING 1982

1750 ' GROIN

40 TON NOM

ROCK RIP RAP
1.5
9 5' o
-~ >
. TYP’ Q|3
€|
. o5 . ¥ AT XY ° 06
1/2 TON TOE ROCK
6X 2'EA.SIDE.
SECTION A-A

C

NOTES

Base Wap 1% 1972 USGS Map of Frelds
Landing Quadrangle

Shore 1ime shown represemts the
appros. line of Mean High Water.

Depth commours ere in fest hglow
Nean Lower Low Water (WMLLF) Detum.

One foot Septh cantours (--%--) are
spprotimated from s luly |980 U.5.C. of
E s Mydrographic Survev lontract and
froa Mumboldt Co. Aeria) Fhotogsaph
taken at 9 05 a.n on Vay 25, 1967
Flev = 1.5),

Grid coordingtes are fram the Calnf
Coordinate System Zone !

Eureba Shipbuiiders. Inc.,

Y
{Trde

property
1ines established from © G 8E '3 map of
Tidelands Survey #10J7




4X12 TREATED

TIMBER LAGGING
8'LONG
D FUTURE { DESIGN) TOP OF PILES AND LAGGING  gETWEEN PILES
L PROFILE . ——4;
_20 2
—» B /\J-ZA
1000 600 200 MAX. DESIGN \
SAND FILL ELEV.10.0
- — — — — - — = IR S —— ! i
H.P. l2x74 PILING
1/—“ s -
N Lo sncmc
- R -
‘ — <% 6.ELEV VARIES
BOTTOM OF TREATED —/ N 00 TO-25MLLW.
WOOD LAGGING le —~10 e
-6 _r___-.——-l
— | —————— 13 r - 20
e 24 - 22 8 r—ZO 1
PILE TIP ELEV.
/ VARIES FROM
ROFILE SECTION . 20.0 T0-24.0

STEEL H-PILES WITH TIMBER LAGGING
FOR SHOREWARD 1000 L.F.

I
i
| 200 'GROIN
!

APPROXIMATE —————ﬂ

ALIGNMENT OF WEST
RETENTION GROIN

PROPOSED BY USCE IN \
SECTION III PROJECT IN

ANTICIPATED

FUTURE STABLE
SHORELINE
ALIGNMENT

SPRING 1982
1750 ' GROIN
oM + b ¥
w
) #
X ;\
wrts
T0E ROCK M‘::‘;‘::‘-.:‘:ln USGS Map of fields
OE aoprorTine of town High Warer
e SITE PLAN \d
Ome foot Gapeh cantours (.-®..} are
T et y
M £
e iy - S T 0} 500 1000 1500
Flev = 1 — — - A
(r1d comedinates sre from the Cataf SIS e S = =]
(ootdinate Systew Zone |. "
e T R prmery SCALE " = 500 FEET
' Tidelandy Survey #1027

M




TOP OF ROCK ANTICIPATED FUTURE (DESIGN)  TQP OF PILES
RUBBLE MOUND GROIN BEACH FILL PROFILE AND LAGGING
1000 600 —» 8 \200
1
-
0.6. -
BOTTOM OF TREATED —7
WOOD | AGGING
16 -1 4
TIP ELEVATION FOR -8
SHEET PILES I T2 o - 20
TIP ELEVATION FOR =24 s
HP 12 X 74 PILES B
PROFILE
TOP OF ROCK 1400 L.F. TRAINING WALL
RUBBLE MOUND GROIN
~20
A
\\
T - —lﬂ — — —~-~}10
06. ; = o
| . ! l
400 300 200 A Lo
ANTICIPATED FUTURE ( DESIGN) 100
BEACH FILL PROFILE ANTICIPATED
FUTURE STABLE
400 L.F. ROCK GROIN sgonzuus 4c
ALIGNMENT
. 4.0 TON NOM.
6 ROCK RIP RAP
COMPACT EARTH
1.5 L
QUARRY WASTE \ F
OR \ TS—T 5’ s
SAND DIKE CORE N v ué >
xz|°
32 i400' GROIN
Dy R RTINS B, 0.G. SRO\

2’ BEDDING LAYER Ie/Z TON TOE ROCK
2

"x EA. SIDE

SECTION A-A

PLAN D

!

NTES |

Base Map 13 1970 USUS s of Frelds
Landing Quadrangle.

Shore line <homn represents, the
aPproz  1ine of Mean high Water

Bepth contours ate in feet below
Mean Lower ow Water (M LW, Dstus

One foot depth comreu,s (-~ ) are
approxtmated from a4 Juls 1080 U.S.C. of
£ ' Hvdrographic Swrves tontract and
from Husboldt Lo Aeriel Photograghy
Tahen ar 9 05 a  on May .3, 1982 (Tide
tley < L5

Grid coordinates are fram the Calf
Conrdinate System Jone !

fureka Shiphuilders. Inc , property
Lines extablished from # « &t ‘s map af
fidelands Sueves *la.




4 X 12 TREATED
TIMBER LAGGING

.G

'E ROCK
SIDE

MOTES |

Sase Map is 1972 USGS Map of Fields
landing Quadrsagle.

Shore line shesm represents the
approz  line of Meat Migh Meter.

Uepth contours sre in faet below
Weon Lower Lov Neter (LN} Datum

One foot depth comtours (- % ) gre
2pprosiaated from 5 July 1980 V.5 ( of
P« Wydrographic Surwey Comtesct and
from Humboldt Co. Aeried opraphy
taken 4t 9 05 a.@ ongy 23. 1997 (Tide
tiev -+ 1.5),

“rid oordinetes are from the (alif
wordinate Systew Zone .

Fureks Shipbuilders, Inc.

. property
lines earabiished from P G &€ "% wap of
Tidelands Survey 1702,

1400' GROIN

BE%’?NEGEN PILES $
4
ICIPATED FUTURE (DESIGNY)  TOP OF PILES N
H FILL PROFILE AND LAGGING T
¢ ~—» B r_zo MAX. DESIG
600 200 \suo FiLL ELEV 10.0 "'
J — H.P.12 X 74 PILING
s e - — — — ———10 — AT 8.0 "SPACING
‘ . 0 — +11 £0.6. ELEV. VARIES
e : 0.0.70-2.5 M.LLW.
BOTTOM OF TREATED —f )
WOOD L AGGING ‘ ~10
| -l6 ' -4 -
c——- 18 ; ]
‘ - 20 _ -
2 I T 22 L 50 B
- ~24 Ly PILE TIPELEV. VARIES
PROFILE B i FROM - 20.0 TO -24.0
3
T§i400 L.F. TRAINING WALL TYPICAL SECTION B-B
Fs'd 1 20 STEEL H- PILES WITH TIMBER LAGGING
(“P A [ - FOR SHOREWARD 1000 L.F.
v ugua———— AT
v ; —t-'0
ba |
b N ) 100 10 7
PROFILE ANTICIPATED '
TURE STABLE
400 L.F. ROCK GROIN ;3onsim: y g
ALIGNMENT :

\
Y

SITE BLAN
500 - 1060
SCALE "= 500 FEE?

0.4




TOP OF ROCK RUBBLE
MOUND GROIN —

ANTICIPATED
FUTURE { DESIGN)

TOP OF PILES
AND LAGGING —,

BEACH FILL
1200 1000 PROFILE — 600 200 o
{B \ 20
\ r~
—»A > B ,
ti2 Vi \ :
e e - 10
+6
o6 BRREN - O R
.- — —_— — -
BOTTOM OF TREATED N
> A WOOD LAGGING 10 ’W:
M
TIP ELEV FOR SHEET——— - 16 RSNSLIT R—
PILES - 'z: - 22 - 20 L
T . ~20 l_.
TIP ELEV FOR ———— [—~>B —
HP 12X74 PROFILE —_
PILES 1200 L F TRAINING WALL GROIN
ANTICIPATED FUTURE { DESIGN)
BEACH FILL
- —y= 20 L
TOP OF ROCK RUBBLE > A
MOUND GROIN EIaras
‘ JURER YN U Sa———— R o}
+6 35
= TYP SECTION
- l 0 STEEL H —PILES WITH T
0.6 — FOR SHOREWARD 900 L
PROFILE A .
_ -
400 L F GROIN
300 200
ANTICIPATED | ~—TOP OF ROCK _ ,
Fg:aftépcmcui " RuBBLE °
8 LL
+ 12 MOUND
+ 6 ANTICIPATED -
FUTURE
< STABLE
0.6 + SHORELINE .
: ALIGNMENT 400 GROI
PROFILE L.'IO
300 L .F GROIN
4 0O TON NOM 1200 'GROIN

—

COMPACT EARTH

'——T / ROCK RIP RAP

15
QUARRY WASTE 9’ .
OR | 8’ e
( N TYP n|<
SAND DIKE CORE " : W |-
5 4
f >|= 0.6
— _/ , L )

PN

2 ' BEDDING LAYER 1/
6 2'EA.SI
SECTION A A

PLAN E

woTES

Ore

Fiev « -1.81,

Base Mup 13 W77 USCS Map of Fietds
represeats the
apprux  [ine of Wean High Nater.
2 TON TOE ROCK Dupth cOMtours are ia feet delow
Wan Lowr Low Wter (LAY} Datum
X faat depth comtours (--% ) sre
spprosimetsd from ¢ July 190 V.S ¢ of
£ 'y Mydrographic Survey Comdract and
from Mabelft . Aerial Photegraphy
taken 8¢ 405 5.0 on May 25, 1987 Trise

ROC
PLA
n

Grid coordinstes are fram the talf

Coardinate Systes lome 1|

Eureta mmuan tac.,

Lines established from P C 4 1 mep of
Tidelands Survey 1102

property




- — .
v Y

TOP OF PILES
AND LAGGING —\

_4X 12 TREATED TIMBER

200 o / LAGGING 8 LONG BETWEEN PILES
. — 20 {B

yam
(]

"

3
B -1 - —— L 10 LZMAL DESIGN
[y

SAND FiLL ELEV.10.0’

_

H.P. (2X 74 PILING
‘-
e - O V AT 8'-0"SPACING -
F -0 -~ +! Zo.e. ELEV. VARIES
‘ 4 - SN 0.0TO-2.5MLLW N
—16 = i
, — t
"2 - 20 8r
- .20 3 i
i —» 8 — e Ja2lz | I
e — § : ;ﬂ. o H
WAL GROIN ! ‘0‘ ; i
PILE TIP ELEV. VARIES £ 15702 g
;E ( DESIGN) f FROM - 20-0 T0 -24.0 :
-~20 H
L ™A ]
R —— Y ¢ §
TYP. SECTION B -B §
r”/ o STEEL H—PILES WITH TIMBER LAGGING s
B FOR SHOREWARD 900 L .F. ¥ s
- 10 2
b
& i
»
v
x
ANTICIPATED « _ 4 2
FUTURE s 3] o3 g
STABLE 3@ 25 =
SHORELINE 3 e
ALIGNMENT §8 a0
‘ t v 2 3
=10 g(’o -
" oz— w
floxined
4 O TON NOM 1200 'GROIN 1 P oeo
ROCK RIP RAP . 1S
‘:’ E;t: z
a [~
< 292
5 z Swa o
4 ¥ EE "
wl< .z IOV
MER F >Z W
' z|° vt @0 §
< iew 8 - (8] -
> |- 0.6 NOTES P :
o a:u":p“::’:.m USGS g of Fretds L S T E EL A N ’\ E
wrras Tine ot Mown Mgh marer N :
(/2 TON TOE ROCK _ ‘deyh comoms ary o fost weioe ROCK REVEFMENT
6'x 2' EA_SIDE et tapin comtours (% ) are BYeP.G.
spprosiweted from s July (988 1.S.C. of ’LACEQ—’ G.¥. AND [
B airoprathic Mtrey Comtract and WUMBOTOT GO.'IN FALL 1982 i I
ey L E AR LT S A - i
""'52.2’3.".‘«..... are from the talif o 500 ’000‘ '500 E E 2
Coordinste System Zone 1. a =
e E-:rvh .'L;:un'lar;.rlz.:!pmn"v !
g R e 5 i

CALE 1" = 500 FEET




PROFILE

A-A

t__a,-'._zy_

+16

4 TON

PROFILE

ROCK _3/4 Ton Rogx

BEDDING
LAYER

1-)',

B-8B

20

CHTEN

Bave Map . LIS Map of Fuelds
Tanding uaararg. -

Shore Lo shown fepTeAAnts the
approe Tine 2 Mes oligh Water

epth  nesurs are in feet belw

ppririeare from s tuly 1980 18 0 ot
§ s Hvlragraphlc aty®r contract snd
(rom Humbo (4t o Ae L PRotogragha
Tahfn ot % 0 . @ on War 25, 1942 e
e I

Crad o anrd
Cutdinate Sextew Cone !

Parebs Shoptudens Dae o property
fines eerabioahed rrom b R Ce aep ol
Pidelands sumes * 0

tes are from the Catag

ROCK RUBBLE MOUND ¢
2000 ' L.F

X

100 'TRANSITION

RUBBL
PLACE
HUMB(




.

NOTES

Base Mpp 46 1972 USCS Map of Frelds
Vanding uadrangle.

Shore line shown repressnts the
appene Line of Mean Wigh warer

Oepth conteurs are In ‘ret helow
Mean Lower Low Beter (MLLW) Detim,

Tme foot &epth contours ¢ @- | are
sppraseated Frow a July 1981 G Y0 ot
b 'y Mydrographte Survey Confract and
fme Husboldt o Aerial Phatrgrephy
taben 41 9 0% a.m on May 2%, 1581 iTide
Yiew o1 5

1.03d coordinates are frm the (alyf

wrdinste System Zane !

Furess Shiphuitders, in . property
Vines eatah)ished from 7 4 Bt "\ map of
Tiaelands Survey 102

ROCK RUBBLE MOUND SEAWALL

2000 ' L.F

SITE PLAN

o 500

1000

RUBBLE MOUND SEAWALL

PLACED BY PGE AND

HUMBOLDT CO. IN FALL (9682

1500
e ——
SCALE ("= 800 FEET

N

=
| -4
5'?
N
g
-
4
»
-
<
szl zx
] g:
20> -
Sl-aqn
t 1323
uogﬁ
e =s
] X
¢gerta
N Y
Lo X
< [ . 8
z :lﬂw
] e
3-Ixz
i<l 38
o
58
w
-
<
-
-
i «
A HR
) % §

FOR
ROCK RUBBLE SEAWALL

OAYE

)

WPTAVIAOR

BN

)



; e = == %

SAND FILL TO (961 ALIGNMENT ( PLANG 1) ~ 20
SAND FILL TO 1980 ALIGNMENT {(PLAN G -1ll ) \
\ [ - 10
B "3
13.8 P
] ‘ { . 7 : . wbo
— SISO NCI [ S
- 1200 800 400 200
- T--lo

SECTION A -A

0 500 1000 1500
e —

SCALE "= 500 FEET

A’

wotes

Sase Mep 13 1972 USGS Map of Fields
Landing Quadrangle
Shore 1ine shown represents the
appros. Vine of Mesn High Water.
Depth contours are in feet below
Mean Lover Low Water (MLLW) Datum OPTION |, SAND FiLL
One foot depth contours (- @ ) are
approaimated from » July 1980 U5 € of
E ' Wydrographic Survey Contract and I 488 N 000 CuU 8i(C YOS
fros Husboldt (o Aetial Phorography
taken 3t 9 05 a.@ on My 25, 1982 (Tide

Plev « 1.3), II 347' 000 CuBIC YDS.

6ir1d coordinates are from the Calif

Coordinate System Zome |. RUBGLE
Eureks Shipbuitders, Inc.. properts m '70.000 CUBIC YDS s PLACED

lines established From P G &F ‘' wap of
PI A N G Trdetands Survey #1402 IN FALL




NG-t)
AN G -0 )

rZO

NS T}

o

SAND FILL

488,000 CUBIC YDS.
347,000 CUBIC YDS.
170,000 CUBIC YDS.

SITE PLAN

RUBBLE MOUND SEAWALL PLACER

PLACED BY P.G.& €. AND MUMBOLODT CO.
IN FAWL 1982




4 X 12 TREM
TIMBER LA

@ 8'LONG
- ANTICIPATED FUTURE
BEACH FILL BETWEEN P

- 20

END OF GROIN 350 ' " 250°'sp 350" BREAKWATER
A . —pC / _\
-10
1 /
{ /

0
LpcC i
- ~10
-20
ANTICIPATED PROFILE
TOP ROCK RUBBLE MOUND  FUTURE
MouND T ) seacn SERIES OF BREAKWATERS AT
, FILL — TOP OF PILE AND,|AGGING .
) B T s
+12 ¢ TY
-7 - -2l | TR
+6 1
te /;d ; ~1 FOR SI
06 A 278 B _2‘0:1 e’ 0 6 TON STONE
o ; BOTTOM OF BEDDING STONE —
—p (A L. TREATEO SECTION C-C
=10 wooD LAGGING
TIP ELEV. FOR | ——— t— '
WP 12X T8 PILES —_— 55 -20 . 350 L.F.
% g =20 RUBBLE
MOUND
PROFILE BREAKWATERS
700'TRAINING WALL GROIN
APPROX. ALIGN. OF |
. GROIN PROPOSED |
B8Y US.CE. ON
r 2570
l e 0CT. 1956 )
COMPACT EARTH s v—{
on s 9’ . ° ANTICIP
QUARRY WASTE 1"‘_‘1 > 5 wl> \ STABLE
on v TP ilo ALIGNMI
SAND DIKE CORE <>
Sle
o9 ,01'.0. .O..‘ '00.0' o2, "0 Ly 0.6

! )
2' BEDODING LAYER /2 TON TOE ROCK
6'x 2' €A SI10E

hOTES

Base Mep 13 1970 USGS Mep of Fields
Landing Quadrangle

s E C T I ON A - A Shore 1ine shown represents the
approx. line of Meen High Weter

Depth contour’ sre in feet below

Mean Lower Low Water (MLIN) Detum

One foor depth comtours (- | are
approzisated from & July 1980 U 5 ¢ of
£ 's Mydrographic Survey Contract snd

| - ROCK REV
el S A g i Y PLACED ¢

Flev + 1.5),
Grid coordinates sce from ihe (alaf H U" B OL
Coordinate Systew Zane t
Eureks Shipbuilders. Inc . propert:

' Tines established from P i 4F '+ map nf
Tidelands Survey $102 /




4 X 12 TREATED
TIMBER LAGGING

8'LONG
1PAT
:'::T"g" :‘Ef FUTURE BETWEEN PILES . %
~
' : ~ 20
AX. DESIGN SAND FILL

MIN

ELEV. 10.0 '

o n.p 12 x 74 PILING
o AT 8'-0"sPACING

~ L—- 0G. ELEV. VARIES
0.0 TO-2.5ML.LW.

. i =20
PILE TIP ELEV.VARIES
)F“’E Y FAOM-20.0 T0-22.0
KWATERS L2
\GGING 5’ T i
H‘ 2 1.5
L TYPICAL SECTION B -B
c oy || STEEL H-PILES WITH Tmaen LAGGING
~% - FOR SHOREWARD 500 L .F
6 TON STONE
80TTOM OF BEDDING STONE '—‘/
TREATED SECTION C-=C

wOOD LAGGING

350'LF
RUBBLE

APPROX. ALIGM.OF |
GROIN PROPQSED |
|

8Y US.CE. ON -
0CT. 1956 .
o ANTIGIPATED FUTURE>" ,
> STASLE SHORELINE ~ "3
o ALIGNEIENT
o ‘
06, . - : :
.0 500 . ; 1000 15&
CK )
N %
- “e N 3 / :
Bese Map i1 1970 USCS Map of Frelgs ‘

‘4 msdrengle
here jine thown represests the
© hiae 3¢ Wren Mugh Gater
wDEA - ontours sre in feet beimw
swtr (ow Seter (MIE) Ontus
s foot depth comtaurs | @ | are
Seiemted from o July 1980 U S ¢ of
“~STogTaph) L Surver Lontract snd
* mbeidr (o Aerisl Photography
Moo a1 9K s m WAy N LI (Tide

SITE PLAN .~
r% %

]
ROCK REVETMENT :

PLACED Y P.G.&E AND
o e fm e vt HUMBOLDT CO.iN FALL 1982




&' — TOP OF ROCK RUBBLE

ANTICIPATED FUTURE

TOP OF PILES

(DESIGN) BEACH FiL. AND LAGGING

“_MOUND GROIN ELEVATION p

&

»B 20 |

D e N — —-———‘—-.‘::T..o -
/

/ .

—_._,q..,_____.__-—oi-—.— -——— e e - ’_0 r-v

BOTTOM OF TREATED — -

W000 LAGGING ) i B N | -
f——— }

TIP ELEVATION FOR

H P IZ'X 74 PILES i T2 -22 B8
1200 1000 800 600 400 200
PROFILE
o 1200 L. F. TRAINING WALL GROIN
TOP OF ROCK RUBSBLE
ANTICIPATED FUTURE
MOUNG GROIN BEACH FILL ELEV
: ' - 20
: A
+12
+6 R R B Sl
: 0
» : - -10
600 400 200 Lgp, o
PROFILE
550" 'L’ GROIN
€ 40 TONROCK
COMPACT EARTH RIP -~ RAP
OR 1.5 -
QUARRYO;IASTE 1[ 7 9 5 0
SAND DIKE CORE » e MK
x) o
o o ‘ < Lad
SXINTIIN R A B N
2! BEDOING LAYER 1/72 TON TOE ROCK
t 6X2 EA. SIDE
SECTION A- A

PLAN

I

20
~—~20
0
TYPICAL SE«
—_— = >
STEEL H-PILES v
FOR SHOREWAR(
Motk Mo 0192 UNGY Map ot Frelds
Landing hadeargle

Te lin® ShOVR represents the
WPTOR 1ine of Mean Nigh Warer
AREOUrs Bre in feet beloe
- Nter (ML) Detum
MMe 1200 Septh Contowrs [ W e
WRroTimAted ek 6 luly 1980 o +

ROCK REVETM

! Hydragranhic Sutvey ontract ang

From mmmo) 3t on Merial Photagraphs 8Y PG.BE A

taben at 0% g @ on May 25 tga; LAWY .,

e o IN FALL 198;
N1 are from ke 1l O




TOP OF PILES $
A NG
AND LAGG! 4 X12 TREATED TIMBER
LAGGING 8 'LONG
BETWEEN PILES
-20
—»8
e e——— —— — 10 MAX. DESIGN SAND FILL
; ek ELEV. 100’
N | HP 12 X 74 PILING
- -7 r AT 8'-0"sPA
s aatl 8'-0"SPACING
— ™ 0.G. ELEV. VARIES
S 0.0 TO-2.5 ML L.W.
— 20 1
—»B - - =20 g '
00 200 0 PILE TIP ELEV. VARIES
i FROM - 20.0 TO - 24.0
.L GROIN
TYPICAL SECTION B-B
STEEL M -PILES WITH TIMBER LAGGING
FOR SHOREWARD 900 L F
ICK
3
>
: a
¢l ©
e,

PRITS

TOE ROC K Base Map iv 197 s wap of Freldy
. Landing (uadrangle
51DE Shore 1ine show represents the
eppron. 1ine of Weea Migh Bater
Depth contours are in frer heioe
Wean lawer iow Mater 'WLANI Devim

SI"E_PLAN

L)
arproraared from s w0 ROCK REVETMENT PLACED
Tre bt e rorret Porrepn @Y PG & E AND HMUMBOLDT CO
Talen gt V.08 4B an May (% 19K (1. IN AL (982
.

500 1000 1500

SCALE I"= 500 FEET




ANTICIPATED FUTURE (DESIGN)
V BEACH FILL ELEV.
H-BEAM PILES

WITH TIMBER \\ ROCK GROIN
$’ LAGOING \ . \
_\ 1300 950

450 '
4 - \ ﬁ
' — 20
ROCK RUBBLE SILL \
—Pp B ELEV. 40
Y L
_———] e e —— e o — 1 -\ F_’c e 10
\
—H
— e L_‘______O_ﬁ__ R L——J"'o
2400 2000———— 7 iz00 00T E 6| 1
TREATED WOOD
j LAGGING . >c alp - 10 *11
-20 L q
22 L - b 20 .
Lps % mpTg— PILE TIP ELEV. \

TYPICAL ¢

! STEEL H-PILE

RUBBLE ~—
MOUND GROIN
RUBBLE MOUND

SiLL

2' BEDDING
LAYER

SECTION C -C

FUTURE STA
QUARRY WASTE -3 E STABLE

Oon ] 5 SHORELINE
SAND DIXE CORE N ALIGNMENT

» TYP
H-BEAM PILES WITH ~—
202 000 0% V:0% m@:’giqu'av% 058 ,:R 0.6. TIMBER LAGGING

wTES

fa3a Map 1o 1972 USGS Map of Fields
2 TON TOE ROCK Lending Nadrangle
x 2' E‘. s'oz Shore [ine hown represents the

)
L]
[ apProa. Line of Mesn Righ Meter
Qapth contours are in feet below
- Mean Lower Lov Water (MLLW) Detum
SECTION A-A R T ROCK RE
—_ approximated fros ¥ July 1980 U.S ¢ of

t s Wrdrogrephic Survey Comtdect snd gy P.G ¢
from Wboldt (o Aerial Photogvaphy
taken &t 9 05 o m on Mey 25, I902 (Tide

flev « 1.%) |~ FALL
Gr1d coordinates are fram the Calif O
Caordinete System lone |,
turebs Shipbuilders, iInc.. property
lines established from P G 4 's map of
[ Tidetunds Survey #1112

, 4.0 TON NOM.
6 ROCK RIP RAP
COMPACT EARTH 1 ’l ANTICIPATED
OR
A

VARIES
13.0'AVG

2' BSEODOING LAYER




ISIGN)

4X12 TREATED TIMBER
LAGGING 8'LONG

siLL

E ROCK
DE

%= BETWEEN PILES
o
MAX . DESIGN SAND FILL
ELEV. 10.00
[
[— M.P. 12 X T4 PILING
[t
- AT 8'-0 " SPACING
+!|  0G.ELEV. VARIES
) L 00 TO-23MLLwW
PILE TIP ELEV.VARIES
FROM -20.0 T0-26.0
._J_[—

TYPICAL SECTION B-B
STEEL H-PILES WITHTIMBER LAGGING

RUBBLE
MOUND GROIN

RUBBLE MOUND
SiLL

ANTlCIPATED—/

FUTURE STABLE
SHORELINE
ALIGNMENT

H-BEAM PILES W(TH - —
TIMBER LAGGING

wTES

SITE PLAN

Sase Map 13 190 USGS Mep of Fields

Landing Quadrangle
e line shown represents the

approx  line of Mear Migh Water

Ompth contours are in feet below
Wan Lower Low Weter (MLLE) Deeus

ma foot depth contours (- ® | ere
approtimsted from » July 1980 U S ¢ of
£ 4 Mpdrographic Survey Comtact snd
froe Rmboidt Co. Arrisl Photegyaphy

ROCK REVETMENT PLACED
BY PG BE. AND HUMBOLDTCO

ey e e R SR e IN FALL 1982
et ot re e e Gant 0 50Q 1000

€ureba SNipduilders, Inc . property
1ines extadiianed from P o & "o sep of
Tigetands Survey #1727

a [

_ SCALE "= 500 F1

&

1506
T




APPENDIX F

CORRESPONDENCE and DOCUMENTS
for
BUHNE SPIT/KING SALMON

SHORE PROTECTION PROIJECT

pr— Y ShEn e e T




e K DEPARTMENT OF THE ARMY
a SAN FRANCISCO DISTRICT, CORPS OF ENGINEERS
211 MAIN STREET
SAN FRANCISCO, CALIFORNIA 94105

April 25, 1983

Construction-Operations Div.

ilr. Ceorge Armstreng

Department of Boating & Waterways
1629 S. Street

Sacramento, California 95814

Dear Mr. Armstrong:

This is to confirm the Buhne Point Demonstration Project Steering
Cormittce Mzeting to be held at the Humboldt Bay Harbor Recreation and
i - Conservation District Office on 3 May 1933 at 1:00 PM.

Praliminary plans, schedules and cost estimates for Phase I (H -
pile with wocd lagging groin parallel to Fields Landing Channel from
the southwest end of Buhne Point Road near the intersection of Halibut
Avenue and @ sma2ller offshore structure north of the spit); Phase II
(rlacemant of dredged fi11 mwaterial in the area formed by the two struc-
tures;)and propased model studies of the project area. Additional items
to be discussed are the lands, easements and rights-of-way for project con-
atruction; maintenance agreement for the erosion phase cof project; schedule
- and cost estimates for design/construction of Buhne Point Road; and coordin-
ation with Coastal Zone Commission and Regional Mater Quality Control Board.

The following persons have been invited to attend this meeting:

BDave Eyres Federal Highway Administration

Ter Smith Federal Highway Adwinistration

Jack Alderson Humboldt Bay Harbor
Recreation and Conservation District

Guy Kulstad County of Humboldt

Don Tuttle County of Humboldt

George Armstrong California Department of Boating and
latervays

Fd Meeks Pacific Gas and Electric Conpany

Mrs. Scott King Salmon Area Residents

Don Spensor Los Ang-les District, Corps of Ingincers

Jack Farless San Frencisco District, Corps of Engincers

Jack McKellar Eureka Project Office, S.F. District, Corps of kngrs.

Sincerely,

e

(/ dgy K. Soper
ehiel, Planning/fngincering Division
Copy Furnished:
Foedoral Highuay Administration
it -3l
LD TR SLL, SLE

Vashiinyien, b, €, 20090




DEPARTMENT OF THE ARMY
OFIFICE OF THE CHILF OF ENGINEELRS
WASHINGTON, D.C. 20314

REMY TO
SYTENTION OF -

6 £FE 1333

Mr. Frank Torkelson, Inte»im Director
Dzpartnent of Boating and Waterways
State of California - Resources Agency
1622 S. Street

Saicramento, California  95814~7291

D.:r e, Torkelson:

I om responding to your letter of Februaey 22, 1933, in wnich
you provided a status ol your ageacy's planning efforts for the Buhne
3pit shore proitectiion project.

The San Franciseo District has been given the lead role {or
developnent and construction ol the shore protection al Buhne Point.
Colonel Ed Loe, San Franciseo District Immincer, is th2 overall
tiantser for the project. He will insure clouse eosordinatlion at all
levels - Federal, state, and local,

in connection with the beach replenishrzat, San Fruacisco
Disitrict will do sedimenl sampling to deterainz the best area to
position a hydraulic cutternead dredge Lo cnable the eoarscer sands to
be purped directly on tho beach, Plans and specifications for the
bcach raplenishoent will be prepared, and we anticipate a contract
avard early this fall.

1 appreciate your interesty in ouwr dredging program, and
particularly your interest in dredged urierial as a bennf{icial
resoarcae.  Colonzt Lee and his stafl vill continue to coordinate
dir2ckly with you on their efforts al Huhnae Point.

Sincerely,

4 N / T

: v s

, v, . / B 4

e - - ‘ L.

: Jonn V. Ml S =
o Goerad, U 8o fivay
2Loe of Civil YWoolis




j Cen. John F. tall
irTsctor of Civil iorks

!kpartmsnt of the Aray
Cff co of the Chisf of Engincers
+‘ashington, D. C. 20314

I2ply to Attoention of: %SIC-D
SYUSJECT:  Buhne Paint Oradge Spoil Arsa, tumboldt Day, California

Iizar Ceneral Yall:

7y annTeciate your constleration and stirly Tor placing ”*°d¢3 50115
the Buhine Point Fhoal area. At the presaznt tia2, tha

ting and Vatorways (Cal 2Zoatlaz) is in the ﬁx*l; inar

af a shore-protection projzct for the PBuhne Spit arza. U

eveloped several altewmnative plans for tha projoact crea which provide
2in system. Th2 grolns will orovent sands from the lLwwe Poiat

a7 transnortad iato the Fiolds Landing Channel oal 2iss iato

ific Cas aad Flactric Company (PF4E) cooliny water “atake channel

(Flsh;rman s Channel). Prints of ths concsptual plans ond cost estinates

arme ~mclosad.

“he Duhne Point/Xinz Salaon Shore Protoction Project is includad in

21 coatiaz's FY 1933-34 hudgat. Ve have sufficiwnt {unds for constrnc-
“ion of the structures hut no funds allocated this your for zand 7itl

in nrovide tne protactiva heach withia the groin pockat. s have

soiaed that the Corps of Engineers vould deposit dredpe spoils wichin
ths projact area over a period of several youars, nroviliac sand §ill

Tns o protective besach., Plan A, enclosad would requice aporoxinnately
790,300 cuble yards of sand {i11l. Tho» othar alternatives woald requise
1t e same quantity of sand.

e Uey atarcial SJroa the UL vt omXd ot T cToe T g
it “or our ooaj e, e wonl Y Geroasn Uhat che T Uohasioann
investiaty fh: u;» Soo vty vameant’ :
ot oeonld he racher ! aisnaside e wonner Jrelos




Vonreal Walld -2-

y 2alizg Channal, imediately downbay of tha projeet arza. This method
would be an alternativ: to duaping the naterial in quiet wateos and
mening ths sand to the site by use of a hydraullc cutterhaad dredge.

C1 Voatinz used tiiis reathod succassfully on the Alanmeda Dzach Denourish-
.ot rroject, coaplated last fall.

Cal Doating will be very interested in the cost of sand and method of
Celivery to the Bunne Spit project site. If you hava any questions

avout the shors-protection project, please contact George Armstrong,
Supesrvisor, Beach Erosion Branch, at (Y16) 445-8349.

Sincerely,

FRANKX TORKELSON
Interin Director

inclosures

ca: Mro J. Robert Gdmisten w/encls.
UCE, South Pacific Div.

tol. Gary Lord, vistrict Enginas. vifoncis.
USCE, San Franclsco biostrict

tir. Jack Alderson

l'unboldt Bay Harhor, “acresation

and Conservation Uistrict

CANiom
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February 13, 19%3

vir. oy Trent

*snartzent of Transportation

de el Michway Administration
L.sseasch Departzeat, loon 6320
430 - 7th St., South ‘iest
*iashington, D.C. 20390

SYIJZCT: Buhne Point Shorz Protaction Project, King Salmon,
Humboldt Bay, California

fear . Trent:

lnclosad are copies of the concsptual plans and cost estimatas Sor the
Funnc Point project. The various plans are desizned to intercent sand

: would be transported down bay toward the Fialds Landing Channel

1) subsequently find its way into ths PGGSE cooling water intake channel
iernan's Channal). The plans also provide a Mgroin pock2t” to trap
oy 1ittoml transport and with tirme build a wide protective besach.

The propesed projacts will recreate Buhne Spit to 1ts upproxinate area
i }DSS. nand £ill 13 not included in the cost estimates cnclosed. ho
anicins thse U, S, Aty Corps of Tarincers will Srousir ’H:x

i 4

“Jlnfdniﬂc¢ rﬁd~e sp0ils within the groia pocket. T
oo fint tho poclhet will by Iopandent oa tha ovailability
vency of maintaniace dradring.

zaarement will be coordinating the project dosiym wizh all loeal,

: ¢ and federal asencles. Ya will sead you a copy of onr feasibility
rooart whan comolated. Tho cnnc“ntunl drsign will ¢give yon an undar-
standin> of the scone of the project and how it w111 fit into your
Ty

2z rojzct. Our prOJ:c: can be considsral "Phase I of any sub-
weqeant davaloppent on Dunne )it

yo1 hays any further questions about our proposed projazct, pleasz
-2l Treoe to coatact Cenrre Amustrony, Swervisor, Toach Lrosion Lo
(110) 445-8349.

nch,

Siacare

SILL S, SRTI9,

Tonting Vactllo i
Vg
LT AL T el ey g -
12 U shsron i

v D e Tl Al ion
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February 17, 1933

t'r. Don Tuttle

N1tural Resouzcaes Division

Dopartzent of Public “orks

County of thmboldt

1126 Jecond Strest

furexa, California $5301-0573

SURJECT: Buhne Poiat Shors Protection Projact, Kinz Salomon,
Hunboldt County

Ry

. Tattlas:

2

taclosad are periats uad wmstars of the sltsrnativae »lans oad
cost ostimates {or thy Uuane Paint projzct o Lo included in
vourr caviranasntal Jdocunent.

#2 will forward to y~u n draft copy of the Teasidbillty ropore
vwi2n completed.

I you need any otu2r plates from the [vasibility report for
your cnvironmental docuzent, please conzact Caprge Armstrong,
Cuperyisor, Deach Erosion 3ranch, at (0158) 1§5-3343.

Sincerely,

BILL S0 JXTO¥, Caiet
Poating Facilities bivision

by
(ORCE AL AUSiT NG, Rvvervisor
el Brosidn Loanah
fr ERSETIN
Ce Jom P B¢ '
P ebnegsing 0, 0 ot o,
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| OF FICE OF THil CHILE OF ENGIN (8%
WASHING [ON, D.C. 20313
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tis. Marty Mercado

Departmeat of Boating and Waterways
State of California-Resources Agency
1629 S Street

Sacranento, California 95814

ponr el Meecado:

This is in furthar raesponse to your letter of Octobzr 22, 1982,
t7 Lieutenant Genmral J. K. Rratton, Chief of Pngins2rs, regarding the
Eohne Point dredzed matecicl disposal area.

5othat efforts should be made to utilize drodie
soods for beach replenishzzat ot Bunne Point.,  The nrea in quastion
o divposal sl for new construciion dredzing of Fields Lanling
Chnnnl waich was azcomnlishad in the 1930's.  The sodimeat, which vas
fin: sand and silt, wis placed nydraatieally in o confined arex and
tLered,

Fost of the ool ate presestly hopoer dredzael fron thy Fields
Londing and bortn B Channels tend to be finer, ranging froa s oy
Silts o silts and clays end, thercfore, may nol bo suitable for boach
reptenichaant,  Howaver, sedizoats romoved from thee piddle grouad, at
th

ceant end of the eatrance channel, ara coars: sands, and shotld be
vl for besch repletishzent,  Two roguirements for us» of Lhese

sanls at Buhne Point are a groin system Lo provent o

N ad trancpost into
ilds Landing Chanael and eguipszat Lo transTer thy sand to the

t
t

Hle erannd 1oast be o
ot Lobhoe

20T

: Tishoed by hopper
wese There cre oo cailahle hopoer dredsas availhle for Lhis
projeet whint by o drest papoat copability. Beoowa of

: it vave, woenthoer 4 calety cunsideration ) ol tynos of
oo g plooat, et ot i
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B gyt oty .
Connol e ntibieed b thin losbion, o ordor to sotio o e eily pWi 8]
ty doedead aml oot b ' ihovanld b Do b
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Thz Corps is w:ll avware of the crosion probleas at Buhne Point
ani tine potealicl bouelits of erosion control, reercation and siady
pitat development with a beach replenishaent program.  Tha San
Fronciseo District is presaatly developing cost analysis
h~aioh replenishaent from the poteatial sources meat ionsd
Jirtrict Enginzer will provide thesa cstimates to you as

finalized.

estinates for
above., The

su9n 25 tney

Sincerszly,

\Joad P. Wall
sWajor General, U, S. Army
&irector of Civil Works




DEPARTMENT OF PUBLIT WIIRK!,

COUNTY OF HUMBOLDT

MAN ING ADDRESS. 1106 SECOND STREET. EUIREKA. TA 95511579
AREA CODE 707

OFFICE LATATIGNS

e CH it AL CLARK CO~NP £ X JACORAS AVENUE CARALE FURLIC WOHY S L DN,
o reAuGIe & BT L L H R JACONT AVFof . EuakrA D A T L
o al pHQeERTT C Lo iHas mal ha mtEN AN AATATh AL lAEr N AdL T AW [EVITIPY PR PYTIE RN
nERVITES PYTAE NI NTaO > £o Al ST2aTIN 4An-7421  BLINESS 445 TnuT fealLUAL MELTTUMTED 44% T74%

Pocenber 24, 1982

tir. George Armstrong

California Department of Boating and Waterways
1629 "S" Street

Sacrorento, CA 95814

REGARDING: Buhne Point Shore Protection Project, King Salmon,
Humboldt Bay, Environmental Document

Oear e, Armstrong:

"nelesod is a copy of the preliminary environuental document for the
Wb Puint project.

Yointend Lo revise the docusent (after the draft feasibility study is
sent @0 us) to include a discussion of the sub-alternatives to the
groin/rubbYe-mound broekwater project. We will revise the documwent to
nchude any additional impacts, if any, and correlate the alterpative
construction project titles.

The docusent is double-spaced for purposes of making any cowwentis,
additiog, corrections you find are necessary.

Hopa to hear from you after January 1.

Sincerely,

g A
s LAt T
ST R T S T DA KN Fe




FSTTTNICE GASS AIND DLECITRIC COMPANTY

+ 77 BEALE TABbT o GAN TRANCINCO, CALIFORMIAGIICH » (41%) JB) <211 - TWX 910 3776587

December 3, 1982

Mr. Dun Tuttle
Depeviment of Public Works
1106 Second Street
Eureke, CA 95507
Subject: Huwoldt Bay Bathymatry Survey

Dear Nos,

Pleise Tind enclosed the Dathytietry profiles we discussed on the phone.
I hope thoy will be of use Lo you.

T hove been inforred thet oue contractor has complelad our seawall and

that your section shauld be corpleted by Saturdsy. 1 plan to fly up to
Fuerens next week to teke o look et the wall and hope to see you ¢t that
Lt

IT 1 can b of any further help or wish to discuss the enclosed data,
plocce cal) re at (41%) 781-4211, extension 2521, -

Sincerely,
7 . ///;
7 4 7
;22;4415 ,,//égiékffi;_
COURTITY ALLEN
CFA:ch

Foclasu s
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OCT 2 2 1582

*jor Genaral Jossph K. Bratton
Vaief of Enginsers

© astzent of the Ay
Correstal Building

i’sshiagton, D.C. 20312

SJNJECT: Buhne Point Dredge Spoll Area, tumboldt Bay, California
I'~ar General Bratton:

e Stato of California's '"'"Policy for Shoreline Lrosion Protection’
wrlited on September 14, 1978 by the Secretary of Rosources under

~. IR, Plamninz and Ragulations, Subsaction £ stiasulates:

“i'aach and dune sand, and similar sadiment lying in river beds,
cs3tuariss or in harbor channels is a valuable resource that should
bo usad for shorelins protsction. It i3, thernfore, the policy

of the Masourcss Acwmey that all such dredge or excavation natervial
vomoved within the coastal zons or near-shore waters, wiich is
nuitable in quant:ty, size, distribntion, and chenicnl constituency,
ba discharzed as foilows:

1. Directly oato 2 malural beieh in
affactive teach novrishrent aanl An o oiamnar S0 pootes
simificant natural sesources oad th=2 public s of such
Tesources at those locations; or

cnonpaTasTiver  aner for
N

7. itien beach nourliament is Aot needed or anaronriata ot the
tize of lredsinz, the sand showld twe depasited at location:
Tor eoventual usa {or heach nourisinent, prorided taar suitaeio
locatlons are avaiiadla anld staps ara taken 92 procuct boti
simifitcant natural resources nal the public us2 of wnch
rosoarces at those tocations; o

5. Jn those insrriaces whers auan~ity, «listridbution, o: ¢heaical
constitnaney of Jredta or exzavation raterial lini+s its use
as descrihad ia vazairaphs ons oal two, the matorial shoald
it used to eptinize its minesal vilues or its utility as
coastrmuction yaterial;"

o #4-507 - 7o SLOon L e
sooentary ol e . ) ri,
e DG S sy . DI DRRVEEUN a ey
ooehegnali o ; ViRt o




i. .n. dratton: -2-

aining navigaticn inl:ts and channols adjacent to such beaches,
Qecret:ry deens such acticn to be in the public intersst and
wson payment of the increased cost thereof abovs the cost wequired
Tve nltarnativa mathods of iiscosing of such sand.”

<+ Buhne Point area, on liumboldt Bay, California, was Lullt Trom
previous Corps of Englncers' channel maintenance dresdging spoils in
*hw late 1930's. This dredgs spoil sand £111 lasted for over 40 ysars.

H

Thae Stars of California requests, under the provisions of PL 94-387,

4nd in conformance with "The Pollcy Ffor Shorsline Protsction™, that

tha Corps of Fngineers place chamnel maintenance and/or new work dredged
sand on ihe Buane Point Splt area. It i3 believed that placement of
and on Duhne Spit will be lass costly than the present umsthod of
laczmeat at sea. The Stalte also requests that a detarmination of

b2 made if tha placoment of sand on 3Buhne Spit is nore costly.
State would consider contrlbutions to zaks up the differsnce in

p)
o~
-

Yainrmal discussions betiween Mr. George Armsirong, Supervisor, Zeuch

on Branch of this Dzpartment and thes Department of Fish and
north Coast Regicn Vater Guality Control Board and tha Stuzo

Comnission indicates that the proposcd dredse 3noil project
Palnt does 10t hava suy najor cavironaeatul prolloas.

Sincarely,

ARTY HERCADO

Dirsctor
ez De. Jaek Alderson
ifr. Gy Kulstad
brige. Gen. Homer Johnstone
Col. CGary Lord
T,




SECTION 2
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PHASE II BASIS FOR DESIGN




Buhne Point Shoreline Erosion Demonstration
Project, Phase 11, Humboldt Bay
Basie For Design

1. Phase I Timber Groin. The Phase 1 timber groin was designed by Humboldt
County with soil design values provided by the Los Angeles District Corps of
Engineers. The design values are based upon soil investigation conducted in
June 1983 and sre given in Table 4 of the inclosed foundation report. The
total length of the timber groin would be 1,250 feet. It would begin at the
existing stone riprap along Buhne Drive at coordinates N 519,204.06 and

E 1,385,293.08. From sta. 0+00 to sta. 10+00, the timber groin would have a
direction north 32 degrees west, generally paralleling the existing Fields
Landing channel. From sta 10+00 to sta 12450, the timber groin enters a
circular curve of 600 feet radius and central angle of 57 degress, 17 minutes,
and 45 seconds. A 200-foot long rubble mound head (sta 12+00 to sta 14+00)
would be provided to protect the seaward end of the timber groin. A 6-foot-
wide, 5-foot high stone toe protection structure consisting of one-ton stone
and quarry waste would be placed along the downcoast (south) side of the
timber groin to prevent scouring of the toe. A filter fabric on the upcoast
(north) side would be provided to prevent the phase II sandfill from passing
through voids in the timber groin.

2, The primary function of the timber groin is to stabilize the phase II
sandfill and prevent it from being transported downcoast into the Fields
Landing Channel by the predominant downcoast drift. The downcoast drift is
caused by the diffracted deep water wave trains approaching through the
entrance channel and tidal curreant in the bay. The length of the timber groin
is based upon the amount of structure that can be constructed with the State
Department of Boating and Waterways budgeted funds of $495,000. The objective
is to build the longest groin possible with the available funds for
stabilizing the phase 11 sandfill.

3. Soils Investigation. Soils investigations were conducted in July 1983 to
determine the extent, distribution, and physical properties of the foundation
and borrow area materials for the proposed alignments of the timber and stone
groin and stone slope protection and fill off Buhne Point in Humboldt Bay,
California. Detailed information of the borrow materials and foundation
conditions were obtained in order to provide a sound basis for the design of
the proposed structures. The inclosed report describes the soils and soil
properties, soil explorations, field survey and laboratory testing, analysis
of data, soil deesign values, and discusses some of the design and construction
considerations(Incl 1).

4., Phase II Sandfill. The phase II sandfill was designed to temporarily
restore the spit at Buhne Point and provide protection for Buhne Drive and
underground utilities. A borrow area about 4,000 feet long and 400 feet wide
adjacent to the North Bay Channel of Humboldt Bay wil’ be dredged to a project
depth of minus 35 feet mean lower low water (MLLW) and will provide about




B

600,000 cubic ysrds of materials for the sandfill. A 2 feet over-depth s
allowed for the dredging.

S. The materials in the borrow area consist predominantly of loose to very
denge, fine to medium grained sands with shells. For the sande, the percent of
the material by weight passing the No. 4 sieve varies from 98 to 100 percent’
the percent passing the No. 10 sieve varies from 92 to 100 percent, and the
percent passing the No. 200 sieve varies from 1 to 6 percent. Approximately
90 percent of the material in the borrow area will be sand. The remainder
consists of silt or clay material.

6. The materials at Buhne Point consist of layered heterogeneous soils
extending to s depth greater than 60 feet. The upper layer, varying in
thickness from 9 feet near shore to 20 feet, consists of gravelly sands and
sands with shells. The percent of the material by weight passing the No.4
sieve varies from 64 to 100 percent,and the percent of the material by weight
passing the No. 200 sieve varies from 1 to 9 percent.

The second layer, varying in thickness from 8 to 14 feet, consists of plastic
sandy silts and sandy clays. The percent by weight passing the No. 4 sieve
varies from 95 to 100 percent, and the percent by weight passing the No. 200
sieve varies from 56 to 81 percent. The third layer occurs below elevations
ranging from =32 to -35.5 feet MLLW and consists of dense silty sands and
medium to fine sands. One hundred percent of the material by weight passes
the No. & sieve. The percent of the material by weight passing the No. 200
sieve varies from 5 to 21 percent.

7. The material in the borrow srea would be excavated by hydraulic dredging
and could be placed from the upcoast end to the downcoast end of the timber
groin until the required smount of material has been dredged. The average
pumping distance from the borrow area to the sandfill is approximately 1.2
miles. To minimize erosion the crest elevation of the sandfill would be plus
15 feet MLLW, and the material would be spread out during the phase III
project to plus 12 feet MLLW. The seaward construction slope of the sandfill
would be 1 vertical on 10 horizontal, and it is estimated that the equilibruim
slope would be 1 vertical on 15 horizontsl. The construction slope of the
sandfil]l at the timber groin would be 1 vertical on 3 horizontal which is
approximately the angle of repose for the dredged material, The elevation of
the sandfill at the timber groin would be about plus 11 feet MLLW.

8. Model Study. Tidal currents and wave-induced currents are the major
contributors to the erosion problem at Buhne Point. Since there is no
guidance for the design of engineering structures for such areas where wave-
induced and tidal current intersction is significent, a series of model
studies are proposed to evaluate alternative plans required for the
alleviation of shoreline erosion. A 1:100-scsle physical model of ceatral
Humboldt Bay is proposed to determine the wave climate (angle of the wave
front) and will include the entrance to Humboldt Bay, the central portion of
the Bay, the Buhne Point area, and approximstely 18,000 linear feet of
shoreline inside the Bay. A range of eignificant wave periods and heights
will be generated through the jetties (from the Pacific Ocean) for various
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directions and still-water levels (SWL's) both with and without tidal flow
conditions to determine the wave climate in the vicinity of the problem area.

A 1:50-scale physical model of Buhne Point is proposed to determine the causes
of erosion at the point and the effectiveness of various improvement
structures under various wave and tidal curreat conditions. A curved wave
generator capable of reproducing a varisble height wave front (as determined
in the 1:100-scale model of central Humboldt Bay) will be used to generate
test waves for various SWL's both with and without tidal flow conditions. A
1:50-scale model is required since wave breaking and sediment transport are
important in the area, and scale effects become significant for scales greater
than approximately 1:50.

A two-dimensional hydrodynamic tidal circulation numerical model is proposed
to determine the tidal current field in central Humboldt Bay and adjacent
Buhne Point, Maximum flood and ebb tidal current velocities will be
determined and used in both the 1:100-scale physical model of central Humboldt
Bay and the ]1:50-scale physical model of Buhne Point.

A three-dimensional sediment transport numerical model of Humboldt Bay 1is
proposed to determine the impacts of the proposed Buhne Point structures on
adjacent areas in the Bay. It will determine if the proposed structures would
produce or result in erosion problems at other locations not included in the
physical model or shoaling problems in the navigation channels.

In summary, the two physical hydraulic models and two numerical models would
determine the effectiveness of engineering structures to alleviate erosion
problems at Buhne Point, Humbdolt Bay, California. The final solution

required to protect the project, based on the hydraulic model tests results,
will be incorporated into the Phase III project.

Prepared by
Los Angeles District

February 1984
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SECTION 3

PHASE I FOUNDATION REPORT




HUMBOLDT BAY, CALIFORNIA

FOUNDATION REPORT
FOR
BUHNE POINT
SHORELINE EROSTION DEMONSTRATION PROJECT

PHASE II, HUMBOLDT BAY

U.S. ARMY ENGINEER DISTRICT,
LOS ANGELES

CORPS OF ENGINEERS

AUGUST 1983




FOUNDATION REPORT
FOR
BUHNE POINT
SHORELINE EROSION DEMONSTRATION PROJECT

PHASE II, HUMBOLDT

1. PURPOSE AND SCOPE.

Soils investigations were conducted to determine the extent, distribution and
phvsical prope-ties of the foundation and borrow area materials for the proposed
alignments of the timber and stone groin and stone slope protection and fill off
Buhne Point in Humboldt Bay, California, Detailed information of the borrow
materials and foundation conditions were obtained in order to provide a sound basis
for the destign of the proposed structures., The report describes the soils and soils
properties, the soils exploration, field and laboratory testing, analysis of data,

soil design values, and discusses some design and construction considerations.

2. SITE DESCRIPTION.

The proposed project is located off Buhne Point in Humboldt Bay, California.
The site is a tidal mud flat varying in elevation from +1 to -4 feet MLLW. The site
i{s normally covered by water and is exposed only during low tide. See plate 1 for

location of project.

3. PROJECT FEATURES.

The proposed project consists of a timber groin 1250 feet in length, a stone
groin 150 feet {n length from the end of the timber groin, approximately 600,000
cubic yards of sand fill and stone slope protection. See plate 1 for location and

tvpical section of proniect features,
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4. FIELD INVESTIGATIONS.

Geotechnical investigations consisted of dri'ling holes with a barge mounted,
4 inch diameter rotary wash drill rig along the proposed alignment of the grain in
the fill area and in the borrow area. See plate 1 and 2 for location of dril)
holes. Representative disturbed samples were obtained at 5-foot intervals for
classification tests. Undisturbed samples along the proposed alignment of the groin
were obtained with a drive Sampler at depths below 30 feet in TH 83-3 thru 5 and
with a 3-inch diameter Shelby tube sampler in TH 83-1 thru 3 to obtain samples for
detajled laboratary testing. The borings bv general location and depths are

summarized in the table 1.

TABLE 1

EXPLORATION SUMMARY

LOCATION HOLE NO. DEPTHS (Ft.)
Groin TH 83-1 thru 5 22 to 65.5
Fill Slope Area TH 83-7 thru 11 11.5 to 21.5
Borrow Area TH83-6, 8 thru 10 15 to 28.5

5. FIELD TESTS AND RESULTS.

a. Standard Penetration Tests.

Standard Penetration Tests were performed in all the test holes. The test
consists of driving a sampling spoon, having an inside diameter of 1-3/8 inches and
an outside diameter of 2 inches, with a 140-pound hammer falling from a height of
30 inches. The sampling spoon is seated § inches and the penetration resistance is

recorded as the number of blows required to drive the sampler one additional foot.




b, Drive Sampler.

Density samples were obtained using a Drive Sampler and submerged hammer
along the proposed groin alignment. The sampler which has an inside diameter of 2.0
inches and an outside diameter of 2.5 inches consists of a solid spoon which
contains four 3-inch long brass rings having an inside diameter of 1.93 inches and
an outside diameter of 2.0 inches and a 6-inch waste barrel. The hammer was dropped
from a height of 18 inches and has a weight of 376 pounds. The driving resistance
was measured as the number of blows by the submerged hammer to drive the sampler one

foot after seating the sampler 6-~inches.
f. LABORATORY TESTS AND RESULTS.
a. Testing Methods.

Representative disturhed and undisturbed samples were sent to the South
Pacific Division (SPD) Laboratory for testing. The testing program consisted of
uncontined compression, consolidation, density, mechanical analysis and Atterber
limits. These tests were performed in general accordance with EM 1110-2-1906

"Laboratory Soils Testing"™ dated 30 November 1970.
b. Test Results.

Results of classification tests are shown on the soils logs on plates 3
and 4. The results of the density tests are shown in table 2, the results of the
unconfined compression tests are shown in table 3, and the results of the

consolidation tests are shown in table 4.




Hole

Number

83-1
83-2
83-3
83-3
83-3
83-3
83-4
83-4
83-5
83-5

TABLE 1

DENSITY TESTS

Dry
Depth Soil Density Water
(Ft) Classification (_Pep ) (%
14 ML 85 35
30 SP/SM 103 24
10 kg 125 13
25 CL 93 30
45 SP/SM 102 21
55 SP/SM 97 25
30 CL /ML a0 N
4o SP/SM 102 23
36 ML 106 21
46 SP/SM 101 22
TABLE 2
UNCONFINED COMPRESSION TESTS

Hole Depth Unconfined Compressive Strength

Number (Ft ) (Psf)

83-1 14 720

83-2 30 1240

83-3 25 1300




TABLE R

CONSOLTDATION TESTS

Hole Depth Initial Compression

Number (Ft) Veoid Ratio Index_(Cc)
83-1 L] 1.043 0.28
B3-2 30 0.679 0.155
83-3 25 0.929 0.27

7. ANALYSIS OF DATA.

a. Groin Foundation.

The foundation materials for the groin consist of laye~ed heterogeneous
alluvial soils extending to a depth greater than 60 feet. Interpretation of the
data contained on the soils logs indicate that there are three distinct soil 1layers

in the groin foundation.

The upper layer, varving in thickness from § feet near shore (TH 83-1) to
20 feet (TH 83-2 thru 5), consists of gravellv sands and sands with shells. The
percent of the material by weight passing the No. U sieve varies from 64 to 100
percent and the percent of the material bv weight passing the No. 200 sieve varies
from 1 to 9 percent. The SPT penetration resistance for this layer ranged from N=2

to N=9. The lavyer is approximately 20 feet thick.

The second layer consists of plastic sandv silts and sandy clays. The
percent by weight passing the No. 4 sieve varies from 95 to 100 percent and the No.
200 sieve varies from 56 to 81 percent. The plastic irdex varies from 4 to 8 and
the liquid limit varies from 27 to 31. The in-situ drv density of this material

varies from 85 to 106 pcf with an average of 94 pef. The in-situ moisture content
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of this material varies from 24 to 35 percent with an average of 30 percent., The
SPT penetration resistance for this layer range! from N=i to N=9. The unconfined
compression strength (qu) ranged from 720 pounds per square foot (psf) to 1300 psf
with an average of 1087 psf. The compression index varies from 0.27 to 0.28. The
layer varies in thickness from approximately 8 feet (near shore TH B3-1 and 2) tn

feet in TH 83-3 thru 5.

The third layer consists of siltvy sands and medium to fine sands. One
hundred percent of the material, bv weight passes the No. 4 sieve. The percent of
the material by weight passing the No. 200 sieve varies from 5 to 21 percent. The
in-situ dry density of this material varies from 90 to 103 pcf with an average of
101 pef. The in-situ moigture content of this material varies from 21 percent to 30
percenrt with an average of 24 percent. The SPT penetration resistance for this
layer in TH 83-2 was Nz60+. The California Modified Sampler driving resistance
averages 32 for the laver. The penetration and driving resistance data indicate

that the materials are dense to verv dense.
b. F1ill Slope Foundation.

The foundation materials for the fi11 slope consist of sandy silts, sandv
clays and sands with shells. The percent of the material by weight passing the No.
4 sieve varies from 98 to 100 percent and the percent of the material by weight
passing the No. 200 sieve varies from S to 95 percent. For the plastic soils the
plastic index varies from 3 to 13 and the liquid limit varies from 27 tn 3f, The

SPT penetration resistance for these soils ranged from N=3 to N=7.

c. Borrow Area.

The materials in the borrow area consist predominately of 1nose to very

dense fine to medium grained sands with shells. For the sands the percent of the

- ———
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material by weight passing the No. 4 sieve varies from 98 to 100 percent, the No. 10
sieve varies from 92 to 100 percent, and the No. 200 sieve varies from ' to 6
percent. The range of field gradations for the sands in the borrow area are shown
in figure 1., Approximately 90 percent of the material in the borr~w area will be
sand. The remainder will be minus No. 200 material. The material in the borrow
area becomes denser with depth. The penetration resistance ranged from N=6 to N=16

in the upper 10 feet, from Nz16 to N=35 at a depth 10 to 25 feet, and N=60+ below 25

feet.

A clay layer was encountered at 19 feet in TH 83-5. TH 82-6 was located on

the eastern edge of the borrow area.

8. DESIMN VALUES.

a. General,

The adopted design values are based on the results of laboratorv and field
tests. The selected design values for the groin foundation and the fill are

presented in table U4 and the basis for the selection follows.

TABLE 4

FTLL AND FCUNDATION, SUMMARY OF DESIGN VALUES

Elevation Unit Weight [} c Kw Kp
Depth (Ft.) (ii?) Degree (Psf) ‘Paf’ p-
Fill +15 to -1 125 30 4] uo
Foundation
Gravelly =sand -1 to -21 110 27 bl
Silt and ~lav -21 to =36 120 0 enr
Silty sand -36 to -67 125 ke
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b. Fill Materials,

A saturated unit weight of‘x sat=125 pef and a shear strength of §=30° were
selected for the fill material. The design values were based on the material

characteristics in the borrow area and the method of placement for the materials.
c. Foundation Materials,

From an elevation of -1 to -21, a saturated unit weight of Ksat:ﬂo pcf and a
shear strength of ¢=27° were selected for the gravelly sand laver. The design

values were based on the SPT results and gradation of the materials.

From an elevation of -21 to -36, a saturated unit weight of Jlsat=120 pcef and a
shear strength of ¢=500 psf were selected for the clay layer. The unit weight was
based on the average of the in-situ density tests and the shear strength was based

on the average of the unconfined compression test results.

From an elevation of -36 and below, a saturated unit weight of 6 sat=125 pef and
a shear strength of ﬂ:35° were selected for the silty sand. The unit weight was
based on the average of the in-situ density tests and the shear strength was based

on the SPT results.
9. DESIGN AND OONSTRUCTION OONSIDERATIONS.

The following items should be considered during the design and construction of
the Buhne Point groin, stone breakwater and fill. (1) A filte~ system will have to
be designed for the groin to prevent the migration of material through the groin,
(2) a filter system will have to be designed to prevent the migration of material
through the stone breakwater, (3) to prevent the erosion of fill by waves and to
contain the dredged materials during placement the stone breakwater should be
constructed before placement of the fill, and (U4) for estimating purposes the total

settlement for the groin foundation 1s estimated to be less than 6 inches.
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